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Learning Experiences for Year 5 and Year 6
Activity 4: Let’s help monitor Australian sea lions

Overview: Explain to the class that their task is to learn from engineers and design
and build a boat with an attached submersible that can be used to help monitor
Australian sea lions and assist rangers and scientists explore, collect, and retrieve
samples from the ocean.

Background science for teachers and students: Engineers

Engineers do an amazing job designing and building different types of boats that can
take us across the ocean and submarines or submersibles that take us below the
ocean’s surface.

Did you know that there are many types of engineers!?

I. Marine engineers design, build, and maintain ships, from aircraft carriers to
submarines and from sailboats to tankers. They are responsible for the
internal systems of a ship, such as the propulsion, electrical, refrigeration, and
steering systems.

2. Aerospace engineers design and build satellites that are used to monitor the
oceans.

3. Chemical engineers discover and manufacture plastics, paints, fuels, fibres,
medicines, fertilisers, and paper.

4. Structural engineers oversee the construction of boats, submersibles,
buildings and structures.

5. Civil engineers design roads, bridges and unique structures.

6. Electrical engineers develop the electrical parts of most things we use.

7. Mechanical engineers design and make all sorts of equipment.

8. Industrial engineers design efficient systems that integrate workers, machines,

materials, information, and energy to make a product or provide a service.

Engineers use a design process. It helps them stay on track when developing a
technology used on or under the ocean or a solution to a problem.

The essential question:

What happens when we understand how boats and submersibles are engineered and
designed with systems to monitor Australian sea lions and explore, collect, and
retrieve items from the ocean?

The scenario:

Given that the ocean is the largest living space on our planet and covers 7| percent
of Earth’s surface, it seems that perhaps we ought to know a bit more about the
planet we call home.

However, we have only explored five percent of the world’s oceans. That means
that 95 percent of our ocean is unknown. Source: NOAA

Your design team’s challenge is to design and build a boat with an attached, remotely
operated submersible vehicle (ROV) that can be used to help monitor Australian sea
lions and explore, collect, and retrieve samples found at a depth of 30cm in the
ocean.

Imagine you are a team of expert engineers and design and build your design solution
that can monitor Australian sea lions, explore the ocean, and make scientific
contributions to our understandings of how it is changing and its resources.


https://oceanexplorer.noaa.gov/world-oceans-day/reason-1.html

What investigations can assist you to develop your engineering skills? How might you
design and build a boat with an attached unmanned submersible that can be used to
help monitor Australian sea lions, and explore and collect samples in the ocean? How
might you test it and demonstrate that it can safely grip, retrieve, and collect samples?
What samples will you be looking for and why?

A suggested learning process:
Define:

Learn about the Educational Passases program where schools can launch an
unmanned mini-sailing boat that is tracked by satellite. When the vessel eventually
makes landfall in another country. the nearest school can refurbish it, contact the
original school, and send it back out to sea.

Share the essential auestion and scenario with the class and talk about different tools
that are used to grip, collect, and retrieve items.

Imagine a crane that erips and collects building materials. a robot that can grip and
retrieve objects, or a prosthetic hand that can grip and pick up items.

View a video on YouTube (2:47 mins) that features Ocean One, a robot that goes
underwater and retrieves objects. Talk about its functions.

Imagine a dragline with a bucket that can scoop, retrieve, and collect ocean samples.

View _images of draglines and talk about how they work.

Discuss other ways marine park rangers, like Dirk, and scientists monitor Australian
sea lions, and explore the ocean. Explain to the students that many scientific
discoveries are being made with the assistance of buoys, drones, satellites, and
underwater probes.

View the ‘Sea lion Spotter’ video on You Tube (7.31 min) that describes an
opportunity for students to register as citizen scientists, learn more about sea lions
and better understand how sea lions can be used to identify changes in the marine
environment.

Process images cabtured by drones in Sea lion Spotter. and ask students to monitor
sea lions seen in one or more photographs and contribute to the conservation of
Australian sea lions.

Talk about how the work of an engineer always begins with a ‘brief. Explain how the
brief they will be given as engineers is a set of requirements written by the people
with whom they will be building the boat with, an attached unmanned submersible
that can be used to help monitor Australian sea lions and explore and collect samples
in the ocean.

Present the scenario again, assign pairs or small groups if appropriate, and ask
students to define the task they have been set.

Discover:

Locate where different kinds of grippers or draglines can be found. Talk about what
they are used for and the types of people who design and build them.

Ask students to bring to class, barbecue tongs, pegs, and grippers (that might be used
by elderly people to reach distances to pick things up) and investigate their shapes
and properties. Talk about their ability to grip and retrieve objects.


http://educationalpassages.org/
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As a class, view the movie trailer ‘Sea Lions. Life by a Whisker” and identify the
engineered solutions and technologies used by Dirk and others to monitor Australian
Sea Lions and explore he ocean.

As a class, talk about the Ocean One robot. Use Google Images to source photos of
the robot designed by Stanford University. Discuss how it collects samples.

Ask students to look at its shape and design features and describe what they see.

Ask students to view the robot, other mini-submarines, and submersibles used to
explore and collect samples in the ocean and, in design teams, brainstorm ways to
use similar ideas in their designs and determine the materials they might use.

In desien teams. discuss whether the proposed submersible might retrieve objects
magnetically/mechanically.

Talk about the weight and size of the team’s proposed boat and submersible. What
might the optimum weight and size be?

Invite design teams to use these ideas as a springboard to help them consider ways
they can design and produce their own boat with an attached unmanned submersible
that can be used to help monitor Australian sea lions and explore and collect samples
found at a depth of 30 cms in the ocean.

Ask students to consider manipulating materials, developing prototypes, testing ideas,
and accessing information sources to use in subsequent phases of their designs.

Talk about using high-tech solutions, like Minecraft, to scope their design. Low-tech
solutions, like LEGO® or no-tech solutions, like recycled materials for the boat that
will float and similar recycled materials that can sink the submersible. Challenge
students to design their tool that can retrieve and collect samples and attach it to the
submersible.

View student-built ROV models and competitions at VWoodbridge School Marine
Discovery Centre, Re-Engineering Australia Foundation Subs in Schools program,
Hallett Cover Robotics Club and SeaPerch.

Dream:

In pairs or small groups, envision or dream about the many possible design solutions
to build a boat with an attached unmanned submersible that can be used to help
monitor Australian sea lions and explore and collect samples in the ocean.

Further develop ideas for possible solutions using sketches and labels.

Ask students to visualise their most creative solution.

Invite students to think about what materials, tools, equipment, and ingredients they
will need to make their solution a reality.

Remind students that their solution needs to float on water as well as be able to sink
a submersible. Its attachment needs to retrieve and collect samples found in the
ocean.

Design:

Invite students, in pairs or small groups, to begin drafting their designs for their
solutions.


https://www.sealionsfilm.com/
https://www.youtube.com/watch?v=Ixj-w7aEQkA
https://www.youtube.com/watch?v=Ixj-w7aEQkA
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http://hallettcoverobotics.club/projectcs/sea-perch
http://seaperch.org/

Ask students to draft the steps involved in designing and building their boat,
submersible, and attachment.

Ask students to gather the materials, tools and equipment needed and then design
and build the solution.

Invite students to prototype and test their model, evaluate its ability to float on a test
surface, sink its submersible, monitor Australian sea lions, collect an ocean sample,
and where necessary redesign their solution.

Encourage students in their design teams to demonstrate their models operating on a
test surface.

Ask groups to talk about how they solved any problems that emerged as they
designed, built, tested, and adjusted their models. Ask students what samples they
decided to collect and why.

Talk about the forces that may have affected the models as they floated, sank, and
were dragged and moved.

Invite a peer group to the class to hear the engineers in the class describe the type of
boat, submersible, and sample collector they designed and built and see them
demonstrate how they work and how they might monitor Australian sea lions.

Deliver:

In pairs or small groups, showcase the models they designed and built as well as
demonstrate how the prototypes of their boat and submersible that can monitor
Australian sea lions and collect ocean samples to a depth of 30 cms.

Host a ‘Sea Lions Monitoring Day’ and invite students, teachers, and parents to
discover what students can do.

Debrief:

Ask students to reflect on their learning and answer the following questions.

o What worked and what didn’t?

. How could you improve on what you have done?

o What are three things you learned that you didn’t know before?

. What are three things that surprised you?

o What was your most inspiring moment in the challenge?

. How can you apply what you have learned to other challenges, now and in the
future?

Curriculum Connections

Australian Curriculum (ACARA, 2022)
Technologies

Year 5 and Year 6

Design and Technologies: Knowledge and Understandings



Explain how people in design and technologies occupations consider competing

factors, including sustainability in the design of products, services, and environments
AC9TDE6KOI

Explain how characteristics and properties of materials, systems, components, tools
and equipment affect their use when producing designed solutions AC9TDEKO05

Design and Technologies: Processes and Production Skills

Investigate needs or opportunities for designing, and the materials, components,
tools, equipment and processes needed to create designed solutions AC9TDE6POI

Generate, iterate and communicate design ideas, decisions and processes using

technical terms and graphical representation techniques, including digital tools
AC9TDE6P02

Select and use materials, components, tools, equipment and techniques to safely
make designed solutions AC9TDE6P03

Negotiate design criteria including sustainability to evaluate design ideas, processes
and so solutions AC9TDE6P04

Develop project plans that include consideration of resources to individually and
collaboratively make designed solutions AC9TDE6P05

Science
Year 5 and Year 6
Science as a human endeavour: Nature and development of science

Examine why advances in science are often the result of collaboration or build on the
work of others AC9S5H01 AC9S6HOI

Science as a human endeavour: Use and influence of science

Investigate how scientific knowledge is used by individuals and communities to
identify problems, consider responses and make decisions AC9S5H02 AC9S6H02

Year 5 and Year 6
Biological sciences

Examine how particular structural features and behaviours of living things enable their
survival in specific habitats. AC9S5U0|

Investigate the physical conditions of a habitat and analyse how the growth and
survival of living things is affected by changing physical conditions AC9S6UO|

General capabilities: General Capabilities: Literacy; Digital Literacy, Critical and
Creative Thinking, Ethical Understanding and Personal and Social Capability.

Cross Curriculum Priority: Sustainability
Organising ldeas

SSI: All life forms, including human life, are connected through Earth’s systems
(geosphere, biosphere, hydrosphere and atmosphere) on which they depend for their
wellbeing and survival.



SS2: Sustainable patterns of living require the responsible use of resources,
maintenance of clean air, water, and soils, and preservation or restoration of healthy
environments.

SDI: Sustainably designed products, environments and services aim to minimise the
impact on or restore the quality and diversity of environmental, social and economic
systems.

SD2: Creative and innovative design is integral to the identification of new ways of
sustainable living.

SD3: Sustainable design requires an awareness of place, past practices, research and
technological developments, and balanced judgements based on projected
environmental, social and economic impacts.

SFI: Sustainable futures are achieved through informed individual, community,
business and political action that values local, national and global equity and fairness
across generations into the future.

SF2: Sustainable futures require individuals to seek information, identify solutions,
reflect on and evaluate past actions, and collaborate with and influence others as they
work towards a desired change.
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