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Dear

EDUCATOR

Venture into the world of the rain forest where lush, green foliage
and beautiful orchids surround guests along a winding path.
Playful lemurs, inquisitive gibbons and agile tree kangaroos are
just a few of the animals waiting to be discovered at each turn. The
Tropics Trail showcases several of the world’s biodiversity “hotspots”
or areas considered especially rich in species found nowhere else
that are also at extreme risk of destruction.
This unit has been designed with a STEM focus to help students
realize humans act as part of an ecosystem and use science,
technology, engineering and math in the conservation and
protection of habitats and species that live in Southeast Asia,
specifically the country of Malaysia. You and your students
will learn about the positive and negative impacts of human
engineering and technology and the consequences and
destruction that animals now face in their natural habitat. Observe
how the Minnesota Zoo has addressed problems facing animals
in captivity using creative engineered solutions to help a species
survive under the close supervision of zookeepers.
This teacher packet is intended for use with students in grades
4-5. A variety of STEM lessons and activities that support both
Next Generation Science Standards and Minnesota State Science
and Math Academic Standards are included to assist you in
developing your curriculum.
Please see the education section of the zoo’s website at
mnzoo.org for more information and to register for a field trip or a
school program at the zoo. We hope this packet will allow learning
about human impact on ecosystems both an authentic and
enriching experience.
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Planning Your

FIELD TRIP

BEFORE YOU ARRIVE
□□
□□
□□
□□
□□
□□
□□
□□
□□

We recommend planning out your trip far in advance to consider how you will use the supportive materials found in this packet
to ensure your time at the zoo is as rich as possible.
Teachers can request a free visit to plan an upcoming field trip. Please contact our field trip scheduler in advance to schedule
a visit.
Check your confirmation sheet. If you have any questions or need to make changes call the scheduler at 952.431.9218 or
email educate@mnzoo.org.
Be sure to use the field trip resources available on line at mnzoo.org/teachandlearn to view field trip information, use our
social media sites, see Zoo maps, daily schedules, animal facts, Zoo scavenger hunts and may other teacher resources.
Please review this information and distribute any schedules to your chaperones to review before you leave your school.
Consider having adhesive tags for your students and chaperones with your school name for identification while at the zoo.
We require a minimum of one adult chaperone for every 15 students. Chaperones are required to stay with students at all
times. Students misbehaving without chaperones will be asked to leave the Zoo and the lead teacher will be called to stay
with them.
When meeting at the end of the day please select a gathering place away from the Zoo entry doorway so other schools can get
to their buses on time. The MN Trail lodge, Tropics Trail plaza, Snow Monkey viewing hallway,
Upper Plaza or Discovery Bay are good locations to gather large groups before you head to the exit. Let your students/adults
know where this is before you leave school.

ARRIVING AT THE ZOO
□□

When you arrive, have the bus drivers drop the students at the entrance or follow signs for “school bus” drop off at special
times of the year. Please arrange for pick-up at the same place you were dropped off.
* Be prepared to check in with Guest Services. The lead teacher must have an exact count of the number of students and
adults & pay all Zoo fees at the time of admission. Make one payment by check (payable to Minnesota Zoo) bring the
check with you (do not send in advance), cash, billing, or school charge card (you can call back to your school to get the
card number if you cannot bring the card to the Zoo). Total fees will be calculated based on the number of students and
adults with you when you arrive. Please review these costs and make any adjustments to your total.
*

□□

Go to mnzoo.org/education/schools-teachers/field-trips/ for current pricing

Adults should not check in separately, please collect admission fee from adults that need to pay and make one payment,
including any parents parking fees. Admission for adults checking in individually $18.00.
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LUNCH
□□
□□

Please encourage students to bring recyclable lunch containers instead of disposable items to reduce waste.	
If you are bringing bag lunches pack them in a sturdy boxes or brown paper grocery bags and label with your school’s name.
When you arrive at the Zoo, our staff will direct you to the lunch storage area. Your chaperones will have to carry the boxes to
the lunch location. We recommend not packing the boxes too heavily. Chaperones may also carry lunches in backpacks during
the day. You may eat at any picnic table on a first-come basis. Additional seating can be found on the Tropic Trail plaza.
□□ Food service at the Zoo is available at the Call of The Wild food court and the Wild Java for coffee and snacks. Call
952.953.0667 for questions on ordering food.
□□ If your program includes lunch pick up your lunches at the Zoo’s food court main level.
		

ZOO STORE

Students, accompanied by a chaperone, are welcome to visit the Zoo gift store in small groups. To speed up your visit, we suggest
you shop before noon and allow time for check out. You may pre-purchase items by calling 952.431.3090.

GREAT CLIPS IMAX THEATRE
Upper South Walkway: Show times available at the IMAX box office or the Guest Services Desk. For reservations call
952.997.9714. Groups attending IMAX must check in at both the MN Zoo and Imax, separate payment is required.

TIPS FOR AN ENJOYABLE VISIT
□□
□□
□□
□□
□□
□□
□□

Plan to arrive at least five-ten minutes before any scheduled program time.
Be aware that during inclement weather the animal shows, demos and other facilities may have adjusted schedules. Please
check with Guest Services at the entry on inclement weather days for daily changes.
Guest Service staff is available to assist you at the main entry or volunteers at the desk in the Minnesota Trail lodge.
It takes 5-7 hours to adequately see the entire zoo. Unless you have that much time, don’t try to see it all. We ask chaperones
to stay with the students at all times and encourage students to spend time observing the animals along the trails you have
selected.
Volunteers are located throughout the zoo to help you enjoy your visit, stop and ask them any questions you have. Volunteers
will be at the benches along the Zoo trails with interpretive artifacts throughout the day, schedules vary.
Be sure your group knows and has a plan for if/when students become lost
Check at the entry desk for up-to-the-minute information on the daily schedule or see our web site at mnzoo.org the day
before you arrive.
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Daily

SCHEDULE

ZOO HOURS 9 A.M.–4 P.M.
The Zoo offers unscheduled animal enrichment
demonstrations at various exhibits during the day. You may be
surprised by a talk or feeding watch for digital signage posting
times when you are here.

TROPICS TRAIL:
Travel through the lush “rain forest” featuring tropical hot spots
–endangered regions in the world. You will see animals like
Colobus monkeys, tapir, sloths, and tropical birds that make
the Zoo their home. Can your students spot all 24 species of
ducks on the gibbon’s lake? Tropical Reef dive show daily at
10:30 am, shark feeding daily 3:00 pm.

MEDTRONIC MINNESOTA TRAIL:
Begin discovering animals from around Minnesota at the
warm and welcoming lodge with the smaller animal favorites
like turtles, frogs and salamanders. Along the trail experience
a variety of Minnesota animals and landscapes ranging from
views into a beaver pond, a walk alongside a northern forest
glade with animals like wolves, black bears, and river otters as
well as a bird-watching perch in the treetops. Come see how
your students measure up to our bears! Animal demos take
place daily, check the schedule at the lodge desk.

RUSSIA’S GRIZZLY COAST:
Experience Russia’s far Eastern coast, this region is located
on the 45 parallel (just like Minnesota) See the similarities
and differences as you find sea otters, brown bears, leopards
and wild boar. Fun fact: Sea otters have the thickest fur of any
animal. They have 10 times as many hairs in one square inch
as you have on your entire head! Their fur helps them stay
warm in chilly water. Trail begins from the Central Plaza. Sea
Otter and Brown Bear enrichment schedule varies.

WORLD OF BIRDS SHOW:
See amazing birds in flight during the 30 min World of Birds
program. October – mid-April shows take place in the indoor
Target Learning Center Theater, near the MN and Tropics trail.
Shows M-F at 11:00 am and 1:00 pm. Late May – Labor Day
weekend, shows take place at the outside amphitheater 11:00
am, 1:00 and 3:00pm. No shows mid-April - late May.

WELLS FARGO FAMILY FARM:
Farm animals are the highlight of this working farmstead. Did
you know one pound of sheep’s wool can produce as much
as 10 miles of yarn! Farm is now open. No cow milking is
currently taking place.

SOUTH ENTRY/PENGUIN PLAZA:
Experience our social animals; Chinese macaques with
little ones born this summer, and the 3M Penguins of the
African Coast, featuring our colony of penguins in their exhibit
resembling Boulder Beach, South Africa. Penguin feeding daily
at 10:00 am and 2:30 pm. Go to dothewaddle.com and get
your students up and moving!

DISCOVERY BAY:
Thousands of gallons of water make homes for sharks, coral
and sea life. Shark talks Mondays & Wednesdays at 11:30
am.

NORTHERN TRAIL:
Amur Tigers, caribou, Dhole, moose and more species spend
all seasons outdoors on our northern walk. When you see the
pronghorn imagine them at top speed, 55 mph, they are the
second-swiftest animal in the world.
(total walk time 45–60 min.)

*Programs and Schedules can changed based on animal care
needs. Please plan accordingly!*
Please check the web site at mnzoo.org for show schedules as
they may vary.

Enjoy your
day at the
Minnesota
Zoo!
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STEM at the

MINNESOTA ZOO?

STEM isn’t just for scientists and engineers in a lab. The Minnesota Zoo showcases a variety of science,
technology, engineering, and math skilled jobs such as a Zookeeper, Exhibit Design architect, and
Veterinarians. We recognize that STEM opens doors for every student to succeed considering STEM jobs
have grown three times faster than non-STEM jobs over the past ten years. Still, STEM’s possibilities are
often not emphasized to students.
When it comes to teaching the skills needed to be successful in STEM education, K-12 schools
cannot do it all. That is where the Minnesota Zoo comes in. The Minnesota Zoo is an informal science
institution that already engages young people in observing animal behavior using science data
collection , learning about the technology and engineering that went in to designing the zoo and
developing student curiosity and excitement for protecting animals. We offer various STEM themed
curriculum resources, classes, tours and special event days all which highlight the various STEM
applications that go into understanding animal behavior, planning diets for animals, designing exhibits
to meet animal and visitor needs, and educating youth about STEM careers that support conservation
efforts both in the zoo and in the field.
We hope to use our various resources to support students and teachers by acting as a partner in STEM
education to aid in developing STEM knowledgeable students.

LEARNING OBJECTIVES
□□
□□

Change can occur in an environment, both natural and manmade, and that change can impact
the environment and the ecosystem, both positively and negatively.
Humans live within and are part of ecosystems and have engineered and developed
technology that can solve problems in habitats as well as create them, both in a zoo and out in
the wild.
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Minnesota State Standards

CONNECTIONS

4TH GRADE SCIENCE

5TH GRADE MATH

4.1.2.1.1 Describe the positive and negative impacts that the
designed world has on the natural world as more and more
engineered products and services are created and used.

5.3.2.2 Use various tools and strategies to measure the
volume and surface area of objects that are shaped like
rectangular prisms

4.1.2.2.1 Identify and investigate a design solution and
describe how it was used to solve an everyday problem.

5.4.1.2 Create and analyze double bar graphs and line graphs
by applying understanding of whole numbers, fractions, and
decimals. Know how to create spreadsheet tables and graphs
to display data.

4.1.2.2.2 Generate ideas and possible constraints for solving
a problem through engineering design.
5th Grade Science
5.1.3.4.1 Use appropriate tools and techniques in gathering,
analyzing and interpreting data
5.4.4.1.1 Give examples of beneficial and harmful human
interaction with natural systems.
5.4.2.1.2 Explain what would happen to a system such as a
wetland, prairie or garden if one of its parts were changed

4TH GRADE MATH
4.3.2.4 Find areas of geometric figures and real-world objects
that can be divided into rectangular shapes. Use square units
to label area measurements.
4.4.1.1 Use tables, bar graphs, time lines and Venn diagrams
to display data sets. The data may include fractions or
decimals. Understand that spreadsheet tables and graphs can
be used to display data.
4.1.2.3 Use fraction models to add and subtract fractions with
like denominators in real-world and mathematical situations.

5.1.3.1 Add and subtract decimals and fractions, using
efficient and generalizable procedures, including standard
algorithms.

NEXT GENERATION SCIENCE STANDARDS GRADES
3–5
3-5-ETS1-1.Define a simple design problem reflecting a need
or a want that includes specified criteria for success and
constraints on materials, time, or cost.
3-5-ETS1-2.Generate and compare multiple possible solutions
to a problem based on how well each is likely to meet the
criteria and constraints of the problem.
3-5-ETS1-3.Plan and carry out fair tests in which variables
are controlled and failure points are considered to identify
aspects of a model or prototype that can be improved.
4-ESS3-1.Obtain and combine information to describe that
energy and fuels are derived from natural resources and their
uses affect the environment.
5-ESS3-1.Obtain and combine information about ways
individual communities use science ideas to protect the
Earth’s resources and environment.
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Unit

BACKGROUND

The country of Malaysia is found on the island Borneo in Southeast Asia. Malaysia
also shares the island with parts of Indonesia and and is considered to be a
ecologically diverse country that has over 1000 species of animals and over 8500
species of plants. The country is also home to significant environmental destruction
such as deforestation, oil drilling, human pollution, and logging. For these reasons,
large numbers of species have become extinct or endangered in Malaysia due to
the activities of humans. The area of Malaysia that this unit focuses on is the city of
Kota Kinabalu, found in the state of Sabah, which features the Crocker Range Park
rainforest on the outskirts of the city. The Moyog River intersects the rainforest as it
makes its way towards Kota Kinabalu where citizens depend on the river for clean
drinking water.
Human activities such as logging, deforestation, palm oil collection, poaching,
and pollution of rivers are causing environmental concern. The Sumatran Orangutan,
Tapir, Sumatran Tiger, and Sumatran Rhino are all considered endangered species
because humans have destroyed their habitat for industrial and commercial
purposes. Forest cover on the island of Borneo and Indonesian islands are
decreasing at an alarming rate while the demand for wood and palm oil is increasing
along with the human population.
An organization by the name of C.L.E.A.R. which stands for Community Led
Environmental Awareness of Our River is raising awareness of the importance of
protecting the environment with a current program focused on the restoration of the
Moyog River.
Palm Oil production is considered one of the most detrimental human activities to
the island of Borneo and its various species. Palm Oil is a type of edible vegetable
oil collected from a fruit that grows on the African oil palm tree. It is found in
shampoo, ice cream, margarine and several other products that create high demand
to develop more palm oil plantations to harvest this natural resource. Palm oil
demand is expected to double by 2020. Though it is not toxic naturally, when
harvested it can often become mixed with various pesticides and chemicals that can
contaminate drinking water for humans as well as the aquatic life where the palm oil
refineries dispose of waste. Also as a kind of oil, when mixed with water, it becomes
incredibly challenging to prevent spreading and fully clean up.
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Pre-Visit

ACTIVITIES

Activity 1: Human Impact
in Malaysia
ACTIVITY OVERVIEW:

Students will be introduced to the country of Malaysia and the problems it is facing because of human impact by pollution,
development of palm oil plantations, and deforestation by logging. Through analysis of data and graphs showcasing the tremendous
impacts of the Malaysian citizens, students will be creating and producing an informative and persuasive brochure for citizens of
Malaysia and surrounding island countries of Indonesia to inform them of the consequences of their actions that will affect the
ecosystem both short term and long term.

OBJECTIVE:
•
•

Students will justify that sudden changes in an ecosystem caused by humans can have long term ramifications that require
immediate attention based on data evidence collected from Malaysia.
Students will analyze and interpret a collection of data table and graphs to gather information on negative human impact
in Malaysia.

STANDARDS CONNECTION
4TH GRADE SCIENCE AND MATH
(S) 4.1.2.1.1 Describe the positive and negative impacts that the designed world has on the natural world as more and more
engineered products and services are created and used.
(M) 4.4.1.1 Use tables, bar graphs, timelines and Venn diagrams to display data sets. The data may include fractions or decimals.
Understand that spreadsheet tables and graphs can be used to display data.

5TH GRADE SCIENCE AND MATH
(S) 5.4.2.1.2 Explain what would happen to a system such as a wetland, prairie or garden if one of its parts were changed
(S) 5.1.3.4.1 Use appropriate tools and techniques in gathering, analyzing and interpreting data
(M)5.4.1.2 Create and analyze double bar graphs and line graphs by applying understanding of whole numbers, fractions, and
decimals. Know how to create spreadsheet tales and graphs to display data.

NGSS
4-ESS3-1.Obtain and combine information to describe that energy and fuels are derived from natural resources and their uses affect
the environment.
5-ESS3-1.Obtain and combine information about ways individual communities use science ideas to protect the Earth’s resources and
environment.

MATERIALS:
•
•
•
•

Research folders with Maps, Data and graphs representing the current state of Malaysia (found in this packet)
Google Earth
White drawing paper for Brochures
Borneo Post Article: “CLEAR to restore Moyog River”
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PROCEDURE
1. Begin discussion about how many students have a backyard
to their house. How many of you have seen animals in your
backyard? Are there a lot of plants? Lead discussion towards
how their family uses their backyards such as mowing the lawn,
planting a garden, playing with friends, watering the lawn. How
might watering the lawn affect the plants and animals that share
your backyard? How might mowing the lawn affect the animals
and plants?
2. Open up Google Earth and zoom in to show is island of Borneo
which houses the country of Malaysia and the city of Kota
Kinabalu. Malaysian people living in Kota Kinabalu have a large
backyard called Crocker Ranger Park which is a large rainforest.
Altogether, Malaysia is known to have 1000 species of animals
and 8500 species of plants! What types of animals and plants
you might find there compared to their own back yard. The islands
surrounding Malaysia are called Indonesia. They also have many
rainforests, like Borneo, that contain large amounts of animals
and plants species.
3. Make the connection that just like the students affect the
animals and plants by mowing and watering their lawn, the
people of Kota Kinabalu are also impacting the rainforest with all
the animals and plants that live in it. A lot of what they are doing
is creating a problem for the species that live in the citizens of
Kota Kinabalu’s backyard.
4. Using Google Maps show the students the Crocker Ranger
State park and have them try to see where any rivers might be
on the map that connects the city and the rainforest. They should
see the Moyog River that is a river that runs along a road that
winds back and forth through very steep hills. Inform students
that a lot of people need to use this road for driving from the city
and through the rainforest to collect wood and transport oil. Why
do the people of Kota Kinabalu need wood and oil? Students
will mention that we use wood for building houses, creating
warm fires, and paper while oil helps to run the car and create
electricity for the city. The people in the city use the rainforests
resources to help them to live and help make their technology
like cars and lamps work. Even though the forest is helping the
humans, the process of taking oil and wood from the forest is
hurting the rainforest and the Moyog River that connects them
because it is destroying the habitat that so many animals and
plants depend on for survival.

6. Divide the students in to groups of 3-4. Although CLEAR is
trying to make the river clean for humans in Kota Kinabalu, they
want to show you how the human activities like logging and
human pollution of the Moyog River in Malaysia and surrounding
countries has affected the ecosystem. Pass out one Data Folder
to each group that contains maps, graphs, data tables and
research about Malaysia. CLEAR wants the students to help them
find a way to convince the citizens of Kota Kinabalu that this is
a big problem and needs to be fixed right away. The students
will sort through the information create a brochure that can be
distributed to the citizens of Malaysia to persuade them to get
involved and stop contributing to the problem. The brochure
should justify how the problems that the Moyog River are
affecting the ecosystem both short term and long term.

ASSESSMENT
Students will be creating a Brochure that shows the urgency of
the citizens to get involved and stop contributing to the problem.
The brochure will act as a means to communicate with the
citizens a summary of the data and graphs evidence that were
interpreted in the research folder. This summary should provide
examples that support a need to get involved as well as the
overwhelming impact that humans had on their environment both
short term and long term.

EXTENSIONS
To show the impact of logging and deforestation that might
also affect the Moyog River, a demonstration using a stream
table with a small stream of water running through soil can be
used as another way to show the impact caused by humans.
Have students observe the changes that occur to the river when
there are a lot of trees (sticks) placed on either side of the river
compared to when loggers clear the sticks and remove them
from the banks of the river. Have students make predictions and
conclusions of how a faster flowing river from deforestation might
affect the ecosystem.

LESSON RESOURCES:
•
•
•

Kids.mongabay.com
WWF.org
theborneopost.com/2012/03/14/clear-to-restoremoyog-river/

5. As a class, read the ‘CLEAR to restore the Moyog River’ to show
how the community is trying to fix the problem that was created.
Have students summarize why the CLEAR organization was
formed in Malaysia. Students should conclude that the Moyog
River is so polluted that is impacting the drinking water for the
people and their goal is to restore it.
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CLEAR to restore Moyog River
BY NEWMOND TIBIN

KOTA KINABALU: Once the lifeline for villagers who lived along
its banks, a stretch of the Moyog River from Penampang to
the Petagas coast is now polluted with household waste, and
sometimes, dead livestock.
It has become a dumping ground for items like used diapers and
detergent bottles, while a collapsed hanging bridge and bamboo
debris are trapping waste at some points as the Moyog makes its
way from the headwaters in Kampung Tulung.
Alarmed at the condition of the river, several concerned citizens
formed a grouping called the “Community-Led Environmental
Awareness for Our River”, or CLEAR for short. To kick-start what
it plans to turn into an active long-term campaign, CLEAR is
planning to launch the Moyog River restoration program.

The launch of the restoration program is timed to take place
during the International Day of Action for Rivers. It is a day for
people to unite in facing threats on rivers from pollution and
construction of dams.
CLEAR chairperson Winnie Jimis said the grouping’s objective
was to increase awareness among village communities on the
importance of restoring and protecting the Moyog River.

The Moyog River carrying floating garbage during the rainy
season is a typical view for the surrounding community

“Until the 1960s, the Moyog River was used as a source for
drinking water, and was also used for transport to the Kasigui
and Putatan settlements. Villagers also used the rivers for fishing
while farmers used the water from this river to irrigate their paddy
fields. “Unfortunately, now it is listed as a polluted river and most
of this is happening due to actions of those who live close to it.
We want to use CLEAR to spread awareness that this river must
be kept clean, that villagers must stop using it as a rubbish
dump,” Winnie said in a statement today.
Winnie said there was no point in conducting a one-day program,
as most people would quickly forget why it is important to keep
the river clean.
“This is a program that has to be on-going. Winnie said if the
Moyog River was restored, other future programs could be looked
at such as eliminating pollution from storm drains.

Read more: theborneopost.com/2012/03/14/clear-to-restore-moyog-river/#ixzz318APjKdM
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SPECIES EXTINCTION
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Activity 2: C.L.E.A.R.
Needs Your Help!
ACTIVITY OVERVIEW:
In this activity, students will be given the role of an environmental engineer. They will be assisting the C.L.E.A.R. organization with
an environmental problem caused by a palm oil truck accident which led to the pollution of the Moyog River. Students will start
to investigate the short term and long term impact the palm oil truck’s impact on the river and the people of Kota Kinabalu if this
problem is not dealt with immediately. This will allow students to see how important their role is to developing a solution.

OBJECTIVE:
•
•
•
•

Students can defend the need of immediate response to the palm oil spill because of the immediate and long term
consequences that might affect the ecosystem.
Students can identify the impacts that palm oil has on various species of animals and plants.
Students can estimate the surface area covered by palm oil using fractional square units as a measurement.
Students can compare the drastic change of palm oil spreading over time and connect it to the long term impact on the
ecosystem.

MATERIALS:
•
•
•
•
•

Palm Oil Spill Measurement Grid
Palm Oil Inquiry Activity Sheet
Vegetable Oil
Feather
Moss or similar plant

Paintbrush
Oil Tanker Crash News Article
Aluminum Try of Water
Eyedropper
Transparency Marker

Detergent
Letter from CLEAR
15 Wood Blocks (Jenga)
Engineering Design Graphic

STANDARDS CONNECTION:
4TH GRADE SCIENCE AND MATH
(S) 4.1.2.1.1 Describe the positive and negative impacts that the designed world has on the natural world as more and more
engineered products and services are created and used.
(M) 4.1.2.3 Use fraction models to add and subtract fractions with like denominators in real-world and mathematical situations.
(M) 4.3.2.4 Find areas of geometric figures and real-world objects that can be divided into rectangular shapes. Use square units to
label area measurements.

5TH GRADE SCIENCE
(S) 5.4.4.1.1 Give examples of beneficial and harmful human interaction with natural systems.
(S) 5.4.2.1.2 Explain what would happen to a system such as a wetland, prairie or garden if one of its parts were changed
(M) 5.1.3.1 Add and subtract decimals and fractions, using efficient and generalizable procedures, including standard algorithms.
(M) 5.3.2.2 Use various tools and strategies to measure the volume and surface area of objects that are shaped like rectangular
prisms

NGSS
4-ESS3-1.Obtain and combine information to describe that energy and fuels are derived from natural resources and their uses affect
the environment.
5-ESS3-1.Obtain and combine information about ways individual communities use science ideas to protect the Earth’s resources and
environment.
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PROCEDURE
1. Introduce the class by telling them that there is breaking news
in Kota Kinabalu sent to by the CLEAR program leader. Read the
article and letter as a class. Discuss what it will mean for them to
be an environmental engineer. What do environmental engineers
do? Introduce the students to the engineer design process
graphic and discuss what might happen at each step. Where in
the process are we currently? What problem are you being asked
to help solve? What will CLEAR need from us in the end?
2. Emphasize the goals that students will be working towards as
an environmental engineer. They have already seen the variety
of human activities that affect Borneo, now students will start
to look at the immediate impact that is occurring near Kota
Kinabalu and its ecosystem.
3. Discuss as a group the research they received from CLEAR
before the tanker of palm oil spilled into the Moyog River. What
types of animals might live in this region? Students should
remember that there are orangutans, rhinos, and tapirs. Have
students list what other animals might be found in this area.
4. Introduce the Palm Oil Spill Impact Inquiry activity. Divide
students into groups of 3-4 and give each group a tray, a cup
of vegetable oil, a cup with detergent, a feather, moss, and
paintbrush. Each group should also get a Palm Oil Spill Cleanup
Grid with a transparency marker. Instruct students that they are
going to explore how palm oil might impact the ecosystem if the
community does not clean up the oil right away.
5. During the activity, students will pour the oil into their
aluminum pan of water and investigate how the oil might
affect the fur of animals, the quality of the water, the plant life
surrounding the water, and any birds that might hunt for fish in
the river. They will also explore how easily oil can spread and ruin
an ecosystem over time by adding detergent. In doing this, they
will be practicing measuring surface area with a grid transparency
before and after adding detergent. They will label each square
unit as a fraction to add up the total space affected by the oil.

7. Once the students have completed the activity, have them
share their findings as a class for all parts affected in the
ecosystem. As the students discuss their observations about
the impact on water, plants, the orangutan, the insects and the
leopards, create a pyramid of the wooden blocks to represent the
ecosystem. Place 5 blocks representing plants on the bottom,
then 4 blocks to represent insects/small birds, then 3 blocks to
represent orangutans, 2 blocks on top to represent the leopard,
and 1 block to represent humans.
8. Have students predict what might happen if the plants in the
area surrounding the palm oil polluted Moyog River were ‘taken
out’ of the pyramid. Continue to have them make predictions
and observations for how removing a block would mean the
collapsing of the pyramid which would represent the destruction
of all the species that depend on it for food.

ASSESSMENT
Students will write a letter to CLEAR that will share their research
as to why it was a bad decision to wait until rain comes to
wash the palm oil down the river. They will also explain why it is
important for humans like environmental engineers to be involved
in this project to act in a positive human role in the ecosystem.

EXTENSIONS
Students can be given roles the represent the different sides
of the palm oil plantation debate. Students can research what
human activists are doing to stop the production of palm oil and
look at the alternatives to palm oil while others are researching
how palm oil plantations might help the community by helping
their economy and providing jobs for citizens.

6. Before sending students to investigate the oil spills impact and
before passing out the grid, have students develop ideas of how
we might be able to measure the amount of oil spilled in water.
Introduce the grid to them by modeling a sample oil spill that
might have been traced. How do we measure the oil if it isn’t a
perfect rectangle? How do we measure the boxes that aren’t fully
covered by oil? Instruct students that they will be labeling the
boxes as fractions of four. For example if they estimate the a box
is about half covered, they would fill in that box with a 2/4. If it is
fully covered, they will fill in the box with a 4/4 or 1. Demonstrate
how to recognize each type of fraction for a palm oil spill.
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The

DESIGN PROCESS
imagine

ask

THE GOAL
improve

plan

create

ASK

What is the problem? How have others approached it? What are
your constraints?

IMAGINE

What are some solutions? Brainstorm ideas. Choose the best one.

PLAN

Draw a diagram. Make lists of materials you will need.

CREATE

Follow your plan and create something. Test it out!

IMPROVE

What works? What doesn’t? What could work better? Modify
designs to make it better. Test it out!

STEMQuest 4–5th grades 20

‘Oil spill will affect raw
water intake plants’
BY MARVIN AUGUSTIN
A recent crash and oil spill in Moyog River has shown-up the Sabah local authorities’ lack of knowledge and their
unpreparedness.
KOTA KINABALU: The lengthy delay in dealing with a oil tanker
crash along the main road linking Tambunan district to the city
has caught local authorities napping.
Two days after the tanker carrying crude palm oil swerved and
plunged down a steep embankment, allowing oil onboard to
seep into a man-made pond and then into the Moyog River
close by, no one has any answers why no action had been
taken. Villagers living nearby were only alerted that something
was not right when they noticed a sheen of oil on the surface
of the pond a day after the accident.
According to sources the fully loaded tanker was allowed to
remain on its side in the pond for more than a day and the
owner only winched out the truck leaving the trailer tank in the
pond. The incident is reported to have taken place mid-week
near Kampung Timpoluon and a hue and cry was only raised
yesterday morning.

Community activist Adrian Lasimbang said the spill will affect
Madsiang and Kasigui raw water intake plants.
There is a planned shutdown of the Inobong treatment plant
on Tuesday (July 2) to conduct pipe flushing. Lasimbang said
this is not the first time an oil tanker had tumbled down the
slope an spilled oil, including diesel into the Moyog River.
He said that similar incidents forced the shutdown of Kasigu
water treatment plant and lead to water shortage in the city.
At the moment the bulk of oil is in the pond that formed
after a landslip. However there are concerns that it could be
breached anytime and further pollute the river.
An environmental activist said that perhaps the authorities are
waiting for the rains and nature to deal with the problem. “One
good rain and it will all go down the river. That’s how they have
always treated pollution problems,” he said.

The 11-thousand-litre capacity trailer tanker is believed to
have been fully loaded when it rolled down the embankment
and landed on its side. Though the seeping palm oil is nontoxic, it is expected to affect aquatic life as well as the people
in the area who depend to on it for their water supply.

Read more: theborneopost.com/2012/03/14/clear-to-restore-moyog-river/#ixzz318APjKdM
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CLEAR Organization
Kota Kinabalu, Sabah
Malaysia
Dear Environmental Engineers,
Thank you so much for the help in sharing the tremendous impact
our citizens have on their environment. Your brochures were very
informative of the problems our country is facing because of human
activities. Unfortunately we now have another problem facing us with
the palm oil tanker crash that is currently sitting in the middle of the
Moyog River! Even worse, it has been there for two days already!
We need your environmental engineering skills to help collect more
research and information that will allow us to share to the citizens of
Kota Kinabalu the impact waiting to clean up this crash will have on
their ecosystem if it is not dealt with soon! Please write us a letter
back as soon as your research is complete so we can provide better
evidence on how to get the citizens to act immediately!
Lastly, we will eventually need your help in designing a solution for
cleaning up the spilled Palm Oil and truck fluids in the Moyog River.
Kota Kinabalu is not a wealthy country and needs a cheap, easy,
and quick design for collecting the oil from the river to avoid further
environmental consequences. We will expect a full presentation on
your design, the process, how it works, and how it will potentially help
us to restore the Moyog River and protect the environment both now
and in the future.
We look forward to working with you.
Sincerely,
CLEAR Members
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Name ______________________ Date ______ Period _____

Palm Oil Disaster Inquiry
Activity
OBJECTIVES:
•
•

I can identify the impacts that palm oil has on various species of animals and plants.
I can estimate the surface area covered by palm oil using fractional square units as a measurement.

MATERIALS
•
•
•

moss
feather
transparency marker

vegetable oil
detergent
paintbrush

Tray/Bin of Water
Palm Oil Spill Grid Transparency
eye dropper

PREDICTIONS:
1. What do you think will happen to the oil if you drop it into the water? Will it sink, float or mix in?
________________________________________________________________________________
2. What effect will wind and waves have on the oil and ‘river’?
________________________________________________________________________________
3. What do you think will happen to the oil if a few drops of detergent are added?
________________________________________________________________________________

OBSERVATIONS/DATA COLLECTION
Now represent the palm oil spill by slowly pouring 1/4 cup of oil in your model river.
3. What happened to the oil as it dropped in the water?___________________________________
4. What happens when you blow and create waves in the water? ___________________________
5. Were your predictions correct? _____________________________________________________

Take your measurement grid and hold it directly over the palm oil spill to measure the surface area. Have a partner lightly trace
the outline of the oil spill on the grid. Copy your outline of the palm oil spill from the transparency below. Label each square that
is touched by the spill as 1/4, 2/4, 3/4, or 4/4.

Now add your fractions to count how many square centimeters the palm oil spill took up right after the tanker crashed into the
Moyog River. Record your data below:
6. Surface area of palm oil immediately after the crash

___________________inches2
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Two days have now passed and the citizens of Kota Klua have still not cleared the truck from the river. To represent two days
passing, add 3 drops of detergent to the center of the palm oil spill.
7. What happens to the palm oil over time? _______________________________________________

Take your measurement grid and hold it directly over the palm oil spill to measure the surface area. Have a partner lightly trace
the outline of the oil spill on the grid. Copy your outline of the palm oil spill from the transparency below. Label each square that
is touched by the spill as 1/4 , 2/4, 3/4, or 4/4.

Now add your fractions to count how many square centimeters the palm oil spill spread after TWO DAYS the tanker crashed into
the Moyog river. Record your data below:
8. Surface Area of Palm Oil 2 Days after the crash ___________________inches2

Now that we know the impact of waiting to clean up the Palm Oil Truck crash, let’s see how it might affect the animals and plants
along the Moyog River.
Dip the feather, moss and paintbrush into the aluminum pan with the oil. Using the table below, make observations and
predictions about how this palm oil disaster might affect the plant life and wild life around the Moyog River.
Observations (SIGHT)

Observations (TOUCH)

How might the Palm Oil affect
the living thing?

Feather (Bird)
Paintbrush (Orangutan fur)
Moss (Plant life)
9. Now imagine you were the orangutan. Try to rinse the ‘palm oil’ off each material in plain water. What did you notice? Was it easy to
clean?
__________________________________________________________________________________________________

Write a Letter: C.L.E.A.R. wants to hear from you!
Based on your investigation findings, write a letter to C.L.E.A.R. answering the following questions.
1.	
2.	
3.	
4.	

Was it right for the town to wait to clean up the oil tanker crash? Why or why not?
Can you give 3 examples of how this oil spill might affect the environment?
Even though humans caused this problem, will they be affected too? Why or why not?
Can you tell us what might happen if we wait 3 more days to clean it up.
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PALM OIL SPILL MEASUREMENT
GRID (1” x 1”)
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STEM Trek

TROPICS TRAIL GUIDE

WHAT IS A STEM TREK?
The STEM Trek is a self-guided tool for students to use as they explore the Tropics Trail. The STEM Trek was specifically designed to
meet the same academic standards on Human Impact and Engineering as the unit’s pre and post activities, however it can also be
used independently from the lessons if you choose to forgo using them.

WHAT WILL THE STUDENTS DO ON THE STEM TREK?
The STEM Trek requires students to use their problem solving, observational, and math and data collection skills at several stops along
the Tropics trail. Each stop highlights the positive influence and negative impact humans have on animals both in the Zoo and out in
the wild. Students will be asked to collect animal behavior data like a real Zookeeper, analyze and evaluate an exhibit design suited to
meet an animal’s needs, and even develop solutions to existing problems zookeepers are facing when caring for animals.

HOW SHOULD I USE THE STEM TREK WITH MY STUDENTS?
Since the STEM Trek is free for the purpose of being a standards based self-guided tour, how you use it is up to you! We do have a few
suggestions on how to make the most of your STEM Trek experience. Below are some helpful tips on how to get the most out of it!
•
•
•
•
•
•

Each guide is designed to be used independently, but also can be used as a small or larger group
Give your students a chance to explore the STEM Trek the day before the field trip to help them become familiar to what they
will be doing. There
Have students fill out the STEM Trek field trip page with important imformation such as meeting location or lunch times. There
is also a pre-visit page for students to brainstorm questions they will investigate the answer to during their field trip
Have a chaperone for small groups to facilitate each STEM exhibit activity. Read the text as a group would be a great way to
make sure students get the background they need to solve the task. No need to be an expert, all information that is needed
is available in the booklet.
We recommend traveling in smaller groups as well as designating a time for each group to start their STEM Trek so students
have plenty of time to interact with each exhibit without feeling crowded.
Each exhibit activity may take 5-10 minutes depending on the task. There are 11 stops so allow at least 1 hour for students
to make their way through the STEM Trek.

TO ACCESS THE STEM TREK FOR THIS UNIT, PLEASE GO TO THE EDUCATION WEBSITE VIA
MNZOO.ORG TO DOWNLOAD THE FREE PRINTABLE BOOKLET.
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Post Field Trip

ACTIVITIES

Activity 3: Environmental
Engineering
ACTIVITY OVERVIEW:
After learning about the harmful impacts that a palm oil spill can have on the environment and the animals that live in it, students
will research what humans can do to help when a disaster like this happens. Students will be given a variety of engineered design
solutions and cleanup methods that have been developed by humans to help the environment and animals and collect data that will
help them formulate their own design solution for how to clean up an oil spill.

OBJECTIVE:
•
•
•

Students will identify challenges and constraints that might be associated with the development of an oil spill
clean-up product.
Students will analyze and compare different design solutions for cleaning up an oil spill
Students will describe how a human developed oil spill clean up design might be a positive human impact in the
ecosystem affected.

MATERIALS:
•
•
•
•

Internet
Oil Spill Clean-up Methods Chart
YouTube: How To Clean Up an Oil Spill
link can be found in web resources

STANDARDS CONNECTION:
4TH GRADE SCIENCE AND MATH
(S) 4.1.2.2.1 Identify and investigate a design solution and describe how it was used to solve an everyday problem.
(M) 4.4.1.1 Use tables, bar graphs, time-lines and Venn diagrams to display data sets. The data may include fractions or decimals.
Understand that spreadsheet tables and graphs can be used to display data.

5TH GRADE SCIENCE AND MATH
(S)5.4.4.1.1 Give examples of beneficial and harmful human interaction with natural systems.
(S) 5.1.3.4.1 Use appropriate tools and techniques in gathering, analyzing and interpreting data

NGSS
3-5-ETS1-2.Generate and compare multiple possible solutions to a problem based on how well each is likely to meet the criteria and
constraints of the problem.
4-ESS3-1.Obtain and combine information to describe that energy and fuels are derived from natural resources and their uses affect
the environment.
5-ESS3-1.Obtain and combine information about ways individual communities use science ideas to protect the Earth’s resources and
environment.
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PROCEDURE
1. Start the activity by discussing the design challenge to
remind students what their goals will be as an environmental
engineer. They have already seen the impact of an oil spill on
the environment and the negative role humans played in the
issue. They will be seeing how humans can play a positive part
even though they created the problem in the first place.

5. Allow students to have access to the internet to research a
minimum of 5 ideas for cleaning up oil spills from the Oil Spill
Clean-Up Methods chart. When students are finished, discuss
with the students as a group which ideas they thought were
the best and worst. Discuss the challenges that come along
with choosing a design solution.

2. Discuss as a class how they think humans might be able
to help in a situation like this. What do you think humans, like
you, can do to help fix this problem? What is most important
for humans to do after this type of accident? Before you start
thinking of how you might ‘contain’ or ‘stop’ the spreading of
the oil down the Moyog River, what information do you as an
Environmental Engineer want to research? This should lead
discussion towards the second part of the design cycle. Why is
researching what other engineers have done important? How
do you think it might help you in the Planning phase of the
engineering design cycle?

6. Inform students that they have now seen the ideas that
engineers have come up with to get oil out of the water.
According to the design process, as environmental engineers,
they will need to come up with a plan based on their research.
Allow students to get with a partner and list 3 materials
they will need to start the planning and building process of
cleaning up the palm oil. This will be written as a proposal
to CLEAR for supplies they would like to have access to.
Proposals may or may not be accepted, but students must
explain what current human design solution inspired their
choice of the material. Each material listed must also have
an explanation as to how they will use it as environmental
engineers to help the Moyog River environment in their design.

3. Inform students that they will be researching human
engineered solutions to real oil spills, like the BP spill in the
Gulf of Mexico, to see what ideas have worked well and not so
well. They are then to use this research to get ideas on how they
will plan to contain and clean up the palm oil spill and play a
positive part in solution to the Moyog River problem.
4. To model how students will research the different techniques,
have students watch “Oil Absorbing Polymer- Oil Spill Cleanup Powder” (youtube.com/watch?v=XE1GcZahg-Y). Students
should set up a table in their notebook for collecting data on
the techniques. Remind students that with every great design,
there are challenges that make it hard to use. They will also be
looking for the constraints to a designed product to determine
if it is a good engineered solution.

Name of Technique
Ex: Oil Absorbing Powder
(Gelling Agent)

Draw a picture of the Design

ASSESSMENT
Students will write a proposal for three materials to use
for planning and building based on the analysis of design
solutions and challenges associated with each.

EXTENSIONS
Students may research different containment designs for
stopping the oil flow at its source to be included in the
proposal.

How does it work?

What are the challenges to
using this design?
Oil is absorbed into the powder •
A lot of powder would be
and creates a solid to pull out
needed.
of water.
•
Costs money to make
•
Disposing/Transporting
solid
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Oil Removal and Clean-up
Methods VORAXIAL SEPARATOR
HAY
PEAT MOSS
SKIMMERS/BOOMS
VACUUM/PUMPING
BIOREMEDIATION
PINE SHAVINGS
BEES WAX
PROTEI: SCOUT ROBOT
CONTROLLED BURNS
MAGNETIC SOAP
G MARINE DISPERSANT
OIL SPILL HAIR MATS
CLAY SPONGE
PIG OIL ABSORBING MATS
THERMOBLOK: AEROGEL
MUSHROOMS
COREXIT DISPERSANT
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Activity 4: Palm Oil Spill
Design Solution
ACTIVITY OVERVIEW:

During the environmental engineering process, students will design, build, test, and redesign a solution to cleaning up the palm oil
spill before it causes more destruction to the surrounding habitat. They will base their redesign on data collected from the Palm Oil
Spill Clean-up grid to track the improvement of their design.

OBJECTIVE:
•
•
•
•

Students will design a prototype structure that will be effective in the removal of ‘palm oil’ from water.
Students will evaluate the prototype by examining the constraints that hindered the design process.
Students will explain the benefits their prototype design will have on the Moyog River environment.
Students will collect and analyze data to better redesign and assess the improvements made to the prototype.

MATERIALS: SUGGESTED OPTIONS FOR CLEAN UP MATERIALS:
•
•
•
•
•
•
•

Tray/Bin
Stop Watch
Palm Oil Spill Clean-Up Grid
Clean-up Design Data Sheet
Student Material Requests
Water
©
Marvel Mystery Oil

Pig Oil Absorbing Mat *
Absorb and Lock Powder*
Kitty Litter*
Nylon/Mesh
Vermiculite*
Dish Detergent
Sawdust
©

Popsicle Sticks*
Hay/Straw*
Fake Hair
Plastic Spoon
Cotton Ball
Coffee Filters

Coffee Filters
Rice
Paper Towels
Peat Moss
Eyedroppers*
Sponge

RECOMMENDATIONS:		
•
•

Educational Innovations Spill Kit contains most clean up materials listed with an asterisk. See Web Resources page in this
packet to locate the website.
Using 6 tbsp. of Marvel Mystery Oil per group is recommended as its red color is easy to see in water and it closely
resembles the tint of palm oil. Or the option of 1 tsp of Cocoa Powder can be added to 3 tsp Vegetable Oil to resemble crude
oil.

STANDARDS CONNECTION:
4TH GRADE SCIENCE AND MATH
(S) 4.1.2.1.1 Describe the positive and negative impacts that the designed world has on the natural world as more and more
engineered products and services are created and used.
(S) 4.1.2.2.2 Generate ideas and possible constraints for solving a problem through engineering design.
(M) 4.3.2.4 Find areas of geometric figures and real-world objects that can be divided into rectangular shapes. Use square units to
label area measurements.
(M) 4.4.1.1 Use tables, bar graphs, timelines and Venn diagrams to display data sets. The data may include fractions or decimals.
Understand that spreadsheet tables and graphs can be used to display data.
(M) 4.1.2.3 Use fraction models to add and subtract fractions with like denominators in real-world and mathematical situations.

5TH GRADE SCIENCE AND MATH
(S) 5.4.4.1.1 Give examples of beneficial and harmful human interaction with natural system
(S) 5.1.3.4.1 Use appropriate tools and techniques in gathering, analyzing and interpreting data
(M) 5.3.2.2 Use various tools and strategies to measure the volume and surface area of objects that are shaped like rectangular
prisms
(M )5.1.3.1 Add and subtract decimals and fractions, using efficient and generalizable procedures, including standard algorithms.
STEMQuest 4–5th grades 30

NGSS
3-5-ETS1-1.Define a simple design problem reflecting a need or
a want that includes specified criteria for success and constraints
on materials, time, or cost.
3-5-ETS1-2.Generate and compare multiple possible solutions
to a problem based on how well each is likely to meet the criteria
and constraints of the problem.
3-5-ETS1-3.Plan and carry out fair tests in which variables are
controlled and failure points are considered to identify aspects of
a model or prototype that can be improved.
4-ESS3-1.Obtain and combine information to describe that
energy and fuels are derived from natural resources and their
uses affect the environment.
5-ESS3-1.Obtain and combine information about ways individual
communities use science ideas to protect the Earth’s resources
and environment.

PROCEDURE
1. Start class by discussing the next phase of the engineering
design cycle they will be encountering. In the previous activities,
we have been made aware of the PROBLEM, and then we were
able to collect research about what engineers have done for
oil spills. What are the next steps? If CLEAR is paying for our
materials, do you think they will let us start building whatever we
want? Stress the importance of the planning phase, that each
students will be given a bag of sample materials to see what is
available to them. To add to the constraints of the engineering
process, give the materials either a limit of how much can
be used. Adding a price to each material will also require the
students to have a budget for spending. This will allow another
way to evaluate the quality of their clean up prototype.
2. Before passing out the materials for the planning process,
discuss how the designs will be evaluated. How will we know if
your prototype works? How will we know if one group’s prototype
worked better than another’s? Have students brainstorm ideas as
to what makes a good clean-up design.

4. Allow students to start planning and building their prototypes
in groups of 2-4. Once all groups have tested their prototypes
and analyzed their data, have groups share as a class about what
worked and what didn’t. Based on these conversations, have
students reflect individually in their data collection packet about
what they hope to change. They will then meet with their group
and agree on changes they would like to make, and start the
redesign process.
5. Allow more time for data collection and rebuilding. Once
the design process is complete, each group will give an oral
presentation about their design process and findings.

ASSESSMENT
Students will develop an oral presentation addressing the
following questions.
1.	 What materials did you choose in your design? Why?
2.	 How well did your prototype work the first time? How did
you improve it? Share your data as evidence.
3.	 How do you think this human designed prototype would
help the Moyog River environment?
4.	 As an environmental engineer who has studied Malaysia,
how have you seen humans be helpful and harmful to
the environment around Kota Kinabalu?

EXTENSIONS
Oral presentations can be created in a power point or Prezi
presentation or presented on a poster displaying data before
and after re-design to provide more visual evidence of the
improvements that were made to the prototype during the
engineering design cycle.
Further constraints can be added beyond cost and material
limits. Weight and size restrictions as well as a smaller time limit
in the oil-water mixture or restricted movement of the prototype in
the tray may be added.

3. Pass out the Clean-Up Data Collection Sheet. Once students
have planned and built their prototype, they will need to test it.
Prototypes will be placed in the tray with a 6 tbsp of oil. Students
will be given 30 seconds to place their design in the oil-water
mixture to absorb, move, or do whatever is needed to get the oil
out. Students will then make observations in their data collection
packet as well as measure the area in square centimeters of the
amount of oil left in the water using the oil spill grid. They will
conduct three trials for the initial prototype.
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Name ______________________ Date ______ Period _____

Design a Palm Oil Spill
Clean-Up Solution!
PREDICTIONS:

1. Which material do you think can clean up the most oil in 30 seconds? Why?_________________________________
2. Next, rate the effectiveness of each of the cleanup materials: 1 is the best, six is the worst.
___Hair ___Sawdust
___Wax ___Nylon ___Clay
___Cotton Ball ___Sponge

PALM-OIL SPILL CLEAN-UP DESIGN SKETCH
Sketch your design of the prototype you plan to build

List the amount of the materials you need in your design.
Name of Material Needed

How many?

PALM OIL SPILL DATA
Trial 1

Trial 2

Trial 3

Average

Palm oil left after 30 seconds (in2)
Observations
•
Did oil stay on your structure?
•
How did you hold it in the water?
•
What worked well?
•
Did your prototype stay together?
3. Rate the effectiveness of your palm oil spill clean-up prototype
1

2

Not Effective

3

4

5

Very Effective

4. Explain why you gave your 1st prototype the above rating.
5. Listen to three other groups about their design. List 3 things you would like to change about your current design and why.
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PALM-OIL SPILL CLEAN-UP RE-DESIGN SKETCH
Sketch your re-design of the prototype you plan to build List the amount of the materials you will need for re-design.
Name of Material Needed

How many?

REDESIGNED PALM OIL SPILL DATA
Trial 1

Trial 2

Trial 3

Average

Palm oil left after 30 seconds (in2)
Observations
•
Did oil stay on your structure?
•
How did you hold it in the water?
•
What worked well?
•
Did your prototype stay together?
3. Rate the effectiveness of your palm oil spill clean-up prototype
		

1

2

3

4

Not Effective 				

5
Very Effective

4. Explain why you gave your redesigned prototype the above rating.
5. Create a bar graph comparing the average in 2 left from your first prototype compared to your second prototype.

CLEAR WANTS TO HEAR ABOUT YOUR DESIGN! BE PREPARED TO ANSWER THE FOLLOWING QUESTIONS TO
THE CLASS.
6. What materials did you choose in your design? Why?
7. What made it difficult to make the perfect palm oil spill clean-up design?
8. How well did your design work the first time? How did you improve it? Share your data as evidence.
9. How do you think this human designed prototype would help the Moyog River environment?
10. As an environmental engineer who has studied Malaysia, how have you seen humans be helpful and harmful to the environment
around Kota Kinabalu?
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Web

RESOURCES

C.L.E.A.R AND PALM OIL TRUCKER SPILL
•
•

theborneopost.com/2012/03/14/clear-to-restore-moyog-river/
freemalaysiatoday.com/category/nation/2013/06/29/oil-spill-will-affect-raw-water-intake-plants/

ENDANGERED ANIMALS AND HUMAN IMPACT
•
•

themalaysiantimes.com.my/top-five-endangered-animals-in-malaysia/
http://worldwildlife.org/

OIL SPILL CLEAN UP TECHNIQUES
•
•

elastec.com/
cnbc.com/id/37593652/page/2

OIL SPILL CLEAN UP VIDEO RESOURCES- LESSON #3
•

youtube.com/watch?v=XE1GcZahg-Y

EDUCATIONAL INNOVATIONS OIL SPILL CLEAN UP KIT
•

teachersource.com/product/oil-spill-kit/chemistry
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