Reef Rangers

Upper Primary Years 5 – 7 SOSE and Science

Main Idea

During this unit, students will take on the role of “Reef Rangers”.  They will investigate some of the human impacts affecting marine ecosystems, and in particular the Great Barrier Reef Marine Park World Heritage Area.  Students will be given an insight into, and openly discuss, the ways we all can help minimise these human impacts on the Great Barrier Reef.

When most people think of the Great Barrier Reef they only think of the coral and the beautiful fish.  The Great Barrier Reef World Heritage Area includes the reef, sea grass beds, and the ocean surrounds it, reaching our coastline and connecting to our estuaries and rivers.  It belongs to a very complex and sensitive ecosystem that all humans can affect, no matter where they are in the world.

Key Understandings

All marine ecosystems are very important to human survival.  The Great Barrier Reef Marine Park is the only representation of this type of ecosystem on Earth.  Although the Great Barrier Reef Marine Park is found along the northern section of the Queensland coastline, every member of the Australian and global population can have an effect on the survival of the Great Barrier Reef.  Most marine ecosystems, including the Great Barrier Reef, are known as multiple-use resources.  This means a wide range of people want to use the Great Barrier Reef for many different reasons, such as tourism, cultural activities, recreational fishing, commercial fishing and scientific research.  To ensure the future survival of these ecosystems, the human activity within them must be balanced to ensure that exploitation is minimal.

Focus Questions

· What and where is the Great Barrier Reef World Heritage Area?

· How and why do humans use its resources?

· What are the major human impacts?

· How do these impacts affect the organisms that inhabit the reef ecosystem?

· What effects might these impacts have on humans? and

· What could or should be done to reduce the negative impacts of humans on the Great Barrier Reef World Heritage Area?

Key Terms

Algae, algal bloom, anchor, Best Environmental Practices (BEPs), biodegradable, biodiversity, carnivore, catchment, chemical fertilisers, coral bleaching, coral cay, coral reef, coral, current, degrees Celsius, detergents, equilibrium (balance), filtration, fishing nets, flippers (fins), food web, herbivore, impacts, island, jellyfish, life cycle, management, mangroves, molluscs, monitor, multiple-use resource, nursery, nutrients, oil spill, omnivore, photosynthesis, plastic, pollution, predator, recycle, run-off, scavenger, sea grass, estuary, sensitive, solutions, storm water drain, styrofoam, sustainable, turtle exclusion devise (TED), unique, World Heritage Area, zooxanthallae.

Key Learning Areas

· SOSE;

· English;

· Science; and

· The Arts.

Essential Learning

· Critical Thinking;

· Group Discussion;

· Communication;

· Futures;

· Data Manipulation; and

· Goal Setting.

Key Competencies

· Collecting, analysing and organising information;

· Communicating ideas and information;

· Solving problems;

· Using technology; and 

· Working with others and in teams.

Outcomes

At the end of this unit, teachers should be able to make judgments about students’ learning outcomes in relation to their ability to participate in, and contribute to, the following activities:

From Place and Space

3.2 Students create and undertake plans that aim to influence decisions about an element of a particular place. 

3.3 Students cooperatively collect and analyse data obtained through field study instruments and surveys, to influence the care of a local place.  

3.4 Students use and make maps to identify costal and land features, countries and continents, and climate zones.

3.5 Students describe the values underlying personal and other people’s actions regarding familiar places.  

4.1 Students make justifiable links between ecological and economic factors and the production and consumption of a familiar resource.  

4.2 Students predict the impact of changes to environments by comparing evidence.  

From Life and Living

3.1 Students draw conclusions about the relationship between features of living things and the environments in which they live. 

3.3 Students describe some interactions between living things and between living and non-living parts of the environment.  

D3.5 Students create and establish a model environment, which meets the needs of living things within it. 

Planning Considerations

Read through the unit and mark the activities you think are most relevant for your students.

Consider the learning outcomes most likely to be “worked towards” by students and the outcomes outlined in your curriculum documentation.

Gather together key learning resources used in the unit.

Contact the Great Barrier Reef Marine Park Authority and book your class excursion or videoconference.

Sample Unit Sequence

Tuning In: Sample Activities

Shared Book Approach

Read books about marine ecosystems, coral reefs, the Great Barrier Reef and the animals inhabit them.

Discussion questions:

· What and where are these special places?

· What are some of the things that make them special?

· What types of animals and plants live there?

· How do humans use them? and

· Why should we try and make sure these places last forever?

Sharing fiction, non-fiction and maps

Students browse books, watch videos and surf Internet sites to try and find as much information as possible in reference to human impacts on marine ecosystems, particularly the Great Barrier Reef.

Use brainstorming to generate ideas on how humans like to use the Great Barrier Reef and other marine ecosystems.

Create a concept map around the central question “Why is the Reef important to our future?”
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Create a wall mural that shows all the human impacts 

and their affects on the marine environment.

Display a map of the Great Barrier Reef World Heritage Area 

and show the areas that are minor, moderate and major human impact areas.

Reflective Writing

Ask students the question “What is the Great Barrier Reef Marine Park?”

Complete the sentence “When I hear the phrase Great Barrier Reef Marine Park, I think of…”

What does “Lets Keep it Great” mean to you?

Preparing to find out: Sample Activities

Create a Glossary of Terms

Students create a glossary in their workbooks that will contain the definitions of all the key terms by the completion of this unit of work.


Conduct a class survey 

Focus Topic “The Great Barrier Reef” 

Sample survey questions:

· How big do you think the Great Barrier Reef Marine Park is?

· Where is the Great Barrier Reef Marine Park?

· What do people use the Great Barrier Reef Marine Park for?

· Do you think humans have negative effects on the Great Barrier Reef Marine Park?

· What do you think is the biggest effect humans have had on the Great Barrier Reef?

· Why does the Great Barrier Reef Marine Park Authority use zoning?

· What could or should humans do to ensure that the Great Barrier Reef is available for future generations?

Assess prior knowledge

On paper strips, students record facts, feelings and opinions about the Great Barrier Reef; the impact humans have on the Great Barrier Reef and ways that humans reduce these impacts.

The teacher places five interconnected hoops (interconnected hoops symbolise that all of these things are interrelated and affect one another) on the floor, each containing one of the following statements:

· Things we know about the Great Barrier Reef;

· Things we like about the Great Barrier Reef;

· Things that concern us about the Great Barrier Reef;

· Things we can do to preserve and conserve the Great Barrier Reef; and

· Things we would like to know more about the Great Barrier Reef.

Students sort their responses into categories, and discuss the results.  Bundle the responses and paste them onto a class chart.

Setting the task

Explain to the class that in pairs or small groups their task is to prepare either a play, multi-media presentation, Power Point presentation, report or brochure which conveys detailed information about the:

· Size and location of the Great Barrier Reef;

· Special characteristics of the Great Barrier Reef;

· Types of activities humans like to do on and around the Great Barrier Reef;

· Impacts these activities are having on the Great Barrier Reef;

· Ways humans can protect and conserve the Great Barrier Reef; and

· Management actions coordinated by the Great Barrier Reef Marine Park Authority in cooperation with other government agencies, researchers and industry groups.

Display these details as an ongoing reference for students to use.  Use brainstorming and concept mapping to guide the investigation and suggestions as to where relevant information may be found.  Students work as part of a team to prepare for their investigation.

Finding Out: Sample Activities

Visit Reef HQ

Discuss with students what they think they are going to see and what they hope to see at Reef HQ.  Explain to students that the visit to Reef HQ will give them an opportunity to observe and be in tune with the natural but fragile ecosystem of the reef itself.

Through student-centred discussion, call upon students to make a list of the essential equipment they think they will need when going on an excursion.  Ask students to prepare a list of questions to ask the Education Officers during their visit to Reef HQ.


Check out the Reef HQ Web-site to find out what

you will see at Reef HQ:

www.reefhq.org.au

Use the A – Z of the Great Barrier Reef search engine at:

www.gbrmpa.gov.au

Reef Videoconferencing

Reef Videoconferencing is a unique “virtual schooling” experience.  It is the latest innovation in environmental education and will transport you from the classroom into the Coral Reef and Predator Exhibits at Reef HQ in Townsville, North Queensland.  This will enable your class to experience a live, interactive, underwater fact-finding mission. Visiting the Great Barrier Reef can be difficult due to geographic location and cost.  Reef Videoconferencing supports anyone nationally or internationally to experience one of the natural wonders of the world.  The Modules are fun, interactive and challenging.  Teachers and students are provided with comprehensive support materials and up-to-date research information.


Visit the Videolinq web site a find out more 

about Reef Videolinq:

http://videolinq.tafe.net

Media Investigation

Over a period of one to two weeks, students are asked to collect newspaper articles on human impacts on the environment and answer the following key questions with respect to each article:


· Who are the people involved?

· What environmental impacts are these humans 

causing?

· Where are these impacts occurring?

· Why are these humans causing these impacts? and

· How will these impacts affect the Great 

Barrier Reef?

Collate all of the articles into a media folio.

Conduct a local area survey

Explain that all good researchers find out as much information as possible from as many different sources as possible.  Ask students to prepare a survey form, and with their parents’ permission they are to survey 10 – 20 people in their neighbourhood.

Sample survey questions

· What do humans use the Great Barrier Reef for?

· What do you think is the greatest threat to the 

Great Barrier Reef?

· Why has this threat become so great?

· What are the major environmental impacts?

· What could or should be done to reduce these 

impacts? and

· What positive activities are undertaken in 

your household?

Sorting Out: Sample Activities

Media centre

Sort the media articles collected during the media investigation into subject-/issue-specific categories and create a media centre in the classroom displaying the major human impacts on the environment, and how those impacts will effect the Great Barrier Reef.

Data Correlation

Once students have collected both class and local area survey data, they can sort their survey data into a tabular format.  Students can visually represent the data using graphs, and display the graphs in the school library or on school notice boards.

Going Further: Sample Activities

Class Debate

Divide students into debating teams and call upon them to 

debate topics such as:

· Oceans are for everybody.  People should be able to take 

as much as they want from the ocean;

· Humans need energy to survive.  We should mine the 

Great Barrier Reef for oil and natural gas; and

· Tourism makes money.  More tourists should be allowed 

to travel within the Great Barrier Reef World 

Heritage Area.

Sharing Circle

Sitting in a circle, ask students to imagine they are one of the many user groups that want access to the Great Barrier Reef Marine Park:

· Recreational Fishers;

· Commercial Fishers;

· Tourism;

· Indigenous group; and

· Scientist.

They should think about why their group wants and needs to use the Great Barrier Reef and the various impacts, both positive and negative, that they have on the Great Barrier Reef Marine Park.

Ask someone to speak for that user group and to sit in the middle of the circle, eg: “I speak for the Recreational Fishers”.  The other students represent the other user groups.

Students in the outer circle ask questions of the user group in the middle:

· Why is the Great Barrier Reef important to you?

· What things do you take from the reef?

· Why do you need to take these things? and

· What are some Best Environmental Practices people in your group keep in mind when using the Reef?

Peer Tutoring

Students take stories they have written and illustrated and read them to other members of their class or, preferably, younger students in their school.

Students can create their own puzzles, such as word finds, cross words etc. and share them with other members of the class to complete.


DiscoverySchool.com has a puzzle maker that can help 

both students and teachers to create their own puzzles:

http://www.puzzlemaker.com/

Making Connections: Sample Activities

Cause and Effect Wheels

Create cause and effect wheels through student-centred class discussion, outlining how the impacts humans have created will, in the long term, have effects on the environment and in particular the Great Barrier Reef.  These cause and effect wheels can be enlarged and displayed in the classroom.


Culture Creation

Examine ways in which particular aspects of popular culture (eg. television program, movie, video games or fashion items) has been marketed by advertising companies.

Ask students:

· What is the marketing attempting to do?

· What is the role of the advertising in this process? and

· Who or what benefits from this marketing?

As a class, decide on how to market the Best Environmental Practices for people using the Great Barrier Reef, to heighten community awareness and appreciation of threats to the Great Barrier Reef and what they can do to ensure its sustainable future.

Sign Making

Students create signs to advertise Best Environmental Practices and promote acceptable behaviour within the Great Barrier Reef Marine Park.  These signs can be displayed on school noticeboards or in the School Library.

Taking Action: Sample Activities

Encourage students to start acting for the future now by doing things to manage their environment insuring a sustainable future for the Great Barrier Reef.

Become a Reef Guardian School


Visit the Great Barrier Reef Marine Park Authority’s 

Reef ED website to find out more:

www.reefed.gbrmpa.gov.au

PNI brainstorm

Discuss with students what form of action they 

could take at school.  Suggestions may include: writing

 a song, rap or poem; producing a play; displaying posters in community areas; sending letters to others about the Great Barrier Reef World Heritage Area; and producing a booklet about the Great Barrier Reef World Heritage Area and donating it to the school library.

As a class, compile all the things individuals and groups may be able to do to understand the Great Barrier Reef World Heritage Area so that we are better equipped to meet the challenges of the future.

Once a list has been compiled, do a PNI (Positive, Negative, Interesting) on these actions to decide those which are most appropriate.

Self Reflection

Ask students to reflect on the topic and all they have learned and consider the questions:

· What has this got to do with me?

· Where do I fit into the picture?

· What is the most important thing I have learnt about the Great Barrier Reef?

· What can I do at home to protect places like the Great Barrier Reef?

· What other things would I like to find out about the Great Barrier Reef? and

· What piece of work am I most satisfied with? and why?

Communicate concerns/understandings

As a class, brainstorm ideas on how we can make sure other people in our community understand the importance of the Great Barrier Reef.  Openly discuss ways in which we can try and teach other people Best Environmental Practices.

Students could:

· Contribute a class article for the school newsletter;

· Prepare a display of human impacts on, and best environmental practices for, the Great Barrier Reef Marine Park;

· Organise to speak to other class groups and year levels about the use and care of the Great Barrier Reef Marine Park;

· Email the Great Barrier Reef Marine Park Authority, Queensland Parks and Wildlife Service, World Wildlife Fund and other environmental agencies to discuss your concerns and suggest some ideas for improvements; and

· Write letters to the Local Member of Parliament or the Federal Minister for the Environment outlining your concerns and suggestions for improvement.

Get Involved

Contact your Local Council’s Environmental Section and find out what environmental agencies are active in your local community, such as Waterwatch, Saltwatch, Coastwatch, Seagrass Watch etc.  Make contact with these organisations and find out what types of activities they are involved in and how your class could become actively involved.

There are also national and international organisations that your class could become involved in, such as G.L.O.B.E (Global Learning and Observations to Benefit the Environment).


Surf the following Web-sites to find out more:

www.ea.gov.au

www.marinewatch.com

www.marinewatch.com

www.waterwatch.org.au

www.ea.gov.au/education/globe/

Using popular culture

In small groups, give students the task of marketing the Great Barrier Reef and Best Environmental Practices.  Some possible forms of expression are:

· Web page;

· Brochure;

· Segment for Local News on either television or radio;

· Article for newspaper or letters to the editor;

· Screen print T-shits, caps or bags with appropriate slogans;

· Piece of visual art, sculpture, wall murals etc; and

· Cartoon.
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Websites

· Great Barrier Reef Marine Park Authority

www.gbrmpa.gov.au

· ReefHQ

www.reefhq.org.au

· Australian Institute of Marine Science

www.aims.gov.au

· Reef Education Network

www.reef.edu.au

· About the Great Barrier Reef

http://www.ozramp.net.au/~senani/barrier.htm

· WWF Australia Great Barrier Reef Campaign

http://www.gbr.wwf.org.au/

· CRC Reef Research Centre

http://www.reef.crc.org.au/

· Environment Australia

www.ea.gov.au 

· Blue Planet Challenge

www.bbc.co.uk/nature/blueplanet/webs/explore.shtml

· Coastcare

www.erin.gov.au/coastcare

· Earth Alive Directory of Biodiversity

www.tnd.com.au/cbn/

· International Coral Reef Action Network

www.icran.org

· Marine and Freshwater Resources

www.nre.vic.gov.au

· Ocean’s Alive

www.abc.net.au/oceans/alive.htm

Resource 1

Concept Mapping

A concept map is a way of representing groups of ideas.  Concept maps are useful tools that can be used when preparing to write reports or assignments. They allow you to organise all your ideas into particular focus areas and will help in making your reports and assignments flow in a logical order.

How can you draw a concept map?

1. Choose approximately six ideas, or concepts, which are related, for example beach, sun, ocean, sand, water, salt.

2. Write each concept on a small piece of paper or card.  Arrange them on a large sheet of paper in any order.


3. Remove any concept, which means nothing to you.

4. Choose any two concepts that you can link together and place them in the centre of the page and using a pencil, write down how you think they are link together.




You should be able to read your connection, in the direction of the arrow, as a sentence.  The example above could be read as “water is evaporated by the sun” The connection could also be written as:




This is read as “The sun evaporates water” though someone else might have a different connection.  It doesn’t matter what connection you make as long as you explain it with a linking arrow and sentence.

5. Choose another concept that relates to either word you have already used, and add that to your concept map.




6. Add the other words to your map and think of the connections that they may have with each other.  Remember to look for connections with more than one word.  As you become more experienced with concept maps, you will be able to include more words.

7. When you are satisfied with your final arrangement, the pieces may be pasted down or rewritten neatly.




Key points about concept maps:

· Key concepts should appear in a box as a single word or concept;

· Key concepts should not appear more than once;

· Arrows should be drawn between boxes that contain related concepts;

· A few words should be written along the arrow to explain the relationship that exists between the concepts in the boxes; and

· The connections between key concepts should be clear and logical.

What are the Key Concepts?






Resource Sheet 2

Class Survey

Surveys are a good way of finding out what people know or think about particular issues.  There are many different ways to survey information.  One very important rule about conducting this type of survey is to make sure you survey lots of different people.  

· How many football fields would fit into the Great Barrier Reef Marine Park? 

(1 football field = 1 hectare)

a) 20 million 

b) 15 million 

c) 38 million 

d) 12 million 

· Where is the Great Barrier Reef Marine Park?

a) Northern Queensland

b) Northern Territory

c) New South Wales

d) Western Australia

· What do people use the Great Barrier Reef Marine Park for?

a) Fishing

b) Science

c) Tourism

d) All of the above

· Do you think humans have negative affects on the Great Barrier Reef Marine Park?

YES
or
NO

· What do you think is the biggest effect humans have had on the Great Barrier Reef?

· Why does the Great Barrier Reef Marine Park Authority use zoning?

· What are some things humans could or should do to ensure that the Great Barrier Reef is available for future generations?

Resource 3

Cause and Effect Wheel

A cause and effect wheel is a diagram, which will prove helpful when organizing your ideas in preparation for writing reports.  It will help you see the consequences that result from particular actions, thus enabling you to analyse effectively the data you have collected.  A few moments spent constructing a cause and effect wheel will give unity to your reports and allow you to organize your sections (and their paragraphs) in a logical order.  The inclusion of a cause and effect wheel in your final draft would be an interesting and effective way of presenting your analysis of the issue you have chosen.

The steps in creating a cause and effect wheel are:

Step 1:

A key concept (problem or issue) is placed in the centre of the diagram – as the hub of a wheel.  This is called the cause.
Step 2:

A number of possible consequences or implications arising from the cause given on the hub form a ring (as in a wheel) around the initial cause.  These consequences or implications (real or potential) are called effects.
Step 3:

The wheel created in Step 2 can be further extended, because each effect can be looked on as a new cause, with more consequences (effects) flowing from it.  Thus, an extra ring is added to the wheel.















Resource 4

PNI Brainstorm

Remember you can list as many different actions as you would like to take.  After listing the positive, negative and interesting aspects of each action, you can choose which action is the most important or beneficial.

	ACTION
	POSITIVE
	NEGATIVE
	INTERESTING

	1.
	
	
	

	2.
	
	
	

	3.
	
	
	

	4.
	
	
	

	5.
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beach
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TIP


Determine the number of people to be surveyed OR have answer ratings from 1 – 10 for the questions OR give multiple-choice answers to 


the questions.  This will make 


the mathematics of data correlation easier.  This can be varied depending on the age and numeracy levels of the students.





TIP


Use Student Work Booklet to generate discussion on the topics that may be discussed during their visit to Reef HQ.





Web Link 1





TIP


Ask students to cut each article out and glue them at the top of a writing page, and then write their answers to the key questions.





because





TIP


Graphs can be hand-drawn or computer generated using Microsoft Excel or other compatible program software.





TIP  


Other debate topics can be generated from the media articles collected during the media investigation.
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Web Link 4





Web Link 5





Why is the Reef


important


�


to our future.





ENVIRONMENTAL VALUES


(animals and plants)





*  


*


*


*


*





HUMAN VALUES (people)





*


*


*


*


*





ECONOMIC VALUES


(money)





*


*


*


*


*





Clearing


Wetlands





Tourism





Destruction of habitats





Coastal developments





Erosion and flooding





Jobs





Money





Extinction


of animals





Animal nurseries lost





Human


waste





More people in the local area





Sediment


out to sea





Building collapse





sun





ocean





sand





water





salt





water





Is evaporated by





sun





sun





evaporates





water





ocean





Is made up of





water





Is evaporated by





sun





water





Is evaporated by





sun





Dissolves in





Is made up of





Evaporates some of





ocean





salt





Is found in





Is on the edge of





May be bleached by





beach





Is made of





sand





Does not dissolve in





because





because
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