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MACROCONCEPT (Big Idea): SYSTEMS 
A system is a whole consisting of parts that work together to perform a function; parts of a system influence one another. There are 
natural systems as well as man-made systems. 
 
Overarching EUs (generalizations):  

1. Systems are made up of inter-connected components/parts. 
 
DISCIPLINE: SCIENCE 
EUs:  
• Science is the pursuit and application of knowledge and understanding of the natural world following a systematic methodology 

based on empirical evidence. 
 
EQs:  
• What can Science explain?  
 
TOPIC: Man and his environment 
 
EUs:  
• Organisms depend on other organisms and their environment to meet their basic needs. 
• Survival of organisms can be altered by human manipulation of the environment. 

 
EQs:  
• Why is balance of nature important? 
 
UNIT: Environmental Conservation 
EUs:  
Students will understand that  
1. current environmental issues include climate change, competing demands for food as a biofuel etc. 
2. conservation is necessary for maintenance of Earth’s biodiversity. 
3. human beings can tap on technologies for solutions to environmental issues 
4.  
EQs:  
1. What are some current environmental issues? 
2. How is the health and stability of an ecosystem related to biodiversity? 
3. How can human beings sustain the environment in an increasingly technological world? 
Instructional Purpose 
ci. Knowledge  
 
Students will know… 
The need for conservation. 
2. Current environmental issues: 

• increased carbon dioxide emission leading to 
global warming 
• increased oil prices vs limitations of renewable 
energy 
• competing demands for food as biofuel 
• limited landfill space 

3. Conservation measures to address  
    environmental issues. 
4. Water conservation: 

• The importance of water quality 
• Ways to control water pollution 
• Processes involved in current technologies 
such as desalination and production of Newater 

  
 
 

cii. Skills  
 
Cognitive 
Students will be able to … 
1. Use knowledge gained in discussion of conservation and environmental 
issues in new situations and to solve related problems. 
2. Describe and explain the importance of water quality. 
3. Use of Creative Routine tools to propose ways to control water pollution. 
4. Identify new water technologies (desalination and production of 
NEWater) 
 
ICT 
Students will be able to … 
1. Perform online group research to find out the current environmental 

issues. 
 
Applied Learning  
• Engaging the learner as co-constructor of knowledge and meaning 

(Active and Relevant) 
• Learning by doing and experiencing (Active and Relevant) 
• Developing multi-modal ways of learning (Authentic) 
• Honouring student talents and interests (Learner-centered) 
• Developing dispositions for learning while learning (Learner-centered)  
• Uncovering the heart of disciplines through inquiry (Process-focused) 
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Environmental Conservation in Singapore 
1. i) Heritage: Things in the past, handed down by traditions. 
ii) Natural Heritage: All the natural things in the environment that are passed from one 
generation to the next. 
 
2. Think-Pair-Share: ‘What is Environmental Conservation?’  
 

 
 
 
3. See-Think-Wonder: ‘Why is there a need for Singapore to Conserve the Environment?’ 
i) 

 
 
 

ii) 

 
 
 

iii) 

 
 
 
4. There are 4 Levels of Environmental Conservation Effort in Singapore 
ICT: In pairs, perform an online research and list down the organizations and efforts made 
by these 4 levels of environmental conservation. 
 
i) International Level: 
 
 
ii) Regional Level: 
 
 
iii) National Level: 
 
 
iv) Individual Level: 
 
 
5. Think-Pair-Share: ‘How do you define Pollution?’ 
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6. Venn Diagram Activity 
Venn Diagram is a diagram used to show all possible logical relations between a finite 
collection of things. 
Divide the class into 3 groups namely, industry, agriculture and domestic, and students in 
the group will perform online research on the types of pollutants in that sector of society 
may create. 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
7. Reflection:  
I used to think that Environmental Conservation is _______________________________ 
 
 
But now, I think Environmental Conservation is __________________________________ 
 
 
 
 
 
 

Industrial Pollutants 

Agriculture Pollutants Household Pollutants 
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Applied Learning Approach: Authentic - Contextualising	  learning	  with	  tasks	  &	  resources	  
drawn	  from	  and	  applicable	  in	  the	  real	  world 
 
8. Minamata Disaster 
 
Minamata Disease was discovered for the first time in the world at Minamata City, 
Kumamoto Prefecture, Japan, in 1956 and for the next time at Niigata City, Niigata 
Prefecture, Japan, in 1965. The both cases were attributed to the methyl mercury that was 
generated in the process for producing acetaldehyde using methyl mercury as catalyst.  
 
Methyl mercury had accumulated in fishes and shellfishes and those who ate them had 
been poisoned with it. These cases of the poisoning with organic mercury poisoning were 
the first to take place in the world through the food chain transfer of its environmental 
pollution.  
 
Soon the people in the town were also contracting a strange illness. Individuals began to 
have numbness in their limbs and lips. Some had difficulty hearing or seeing. Others 
developed shaking (tremors) in their arms and legs, difficulty walking, even brain damage. 
Others seemed to be going crazy, shouting uncontrollably. According to Japanese 
government figures, 2,955 people contracted Minamata disease, and 1,784 people have 
since died. 
 
9. Reversing Water Pollution 
 

• _____% of the earth is covered by water but only _____% is drinkable, fresh water. 
• One litre of wastewater pollutes about eight litres of freshwater. 
• There is an estimated __________km3 of polluted fresh water worldwide. 

 
• There are two common ways to fix water that has been polluted: 

i) Remove the pollution source (e.g., Point source, Nonpoint source or Trans-
boundary source) 
ii) Remove the contaminants 

 
• There are five techniques used to remove contaminations: 

- Sometimes they are used individually or in combinations. 
- Most involve pumping the water out, treating the water and then pumping it 

back to the source. 
 

a.) Air Stripping: This technique uses air to ______________________________.  
 
_________________________________________________________________ 
The polluted water is pumped into a tank then it is sprayed over packing material. 
The water slowly drips through the packing material and a fan blows over the 
water to evaporate the chemicals. The chemicals are collected at the top of the 
tank and are treated to prevent further pollution. 
 

b.) Activated Carbon Filtration: Polluted water is sent through columns on  
___________________. The chemicals stick to the surface and pores of the 
carbon granules and clean water flows through. When the filters become full, they 
are either cleaned or replaced. 
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c.) Bioremediation: Uses naturally occurring _____________________________ 
The contaminants are converted to water and other gases such as carbon 
dioxide. Often used in wastewater treatment plants in cities and can be used for 
drinking water too. 
 

d.) Phytoremediation: _______________________________________________ 
The roots of the plant take up the contaminants at the same time as water and 
nutrients. The contaminants are stored in the roots, stems, and leaves. 
 

e.) Chemical Oxidation: Oxidants are used to convert chemicals into 
_________________________________. Wells are drilled into the ground water 
source and the oxidants are pumped in. The contaminants are then removed 
above ground and are treated and disposed of easily. 

 
 

10. Crossword Puzzle Activity 
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ACROSS 
 
1. The 4 National Taps of Singapore are Local         , Imported water from Johor, NEWater 
and Desalinated Water. 
2. Use water         ; devices to reduce water wastage. 
3. Every human being, plant and animal needs         to survive. 
5. Make water-saving a         . 
7. PUB’s tagline is Water For All: Conserve,         , Enjoy. 
8. The process of turning sea water into drinking water is called          . 
10. With the opening up of our reservoirs, we can         many activities in them such as 
kayaking, sailing, wakeboarding etc. 
12. We can help save water by using a         when brushing teeth instead of leaving the 
tap running. 
 
DOWN 
 
4. The construction of the         Barrage will create our 15th reservoir which will increase 
the nation’s water supply, control flood and form a lifestyle attraction. 
6. Water is a scarce and         resource in Singapore. 
9.          found in pipes is a real waste of money if not checked and repaired quickly. 
11. Throwing         anywhere will dirty our catchments and waterways. 
13.          is the water authority which manages the complete water cycle. 
14. PUB’s mascot is called Water         . 
 
 
11. Collections, Treatment and Distribution of Water 
 
Rainwater collected through rivers, streams, canals or drains is stored in reservoirs. It is 
then pumped to water treatment works to be chemically treated, filtered and disinfected. 
Treatment frees the water from harmful bacteria and makes it clear, sparkling and 
odourless. 
 
During treatment, chemicals are added to raw water to facilitate removal of suspended 
and fine particles through sedimentation tanks and rapid sand filters. Chlorine is added to 
disinfect the water. Sodium silico fluoride is also added to the water to help prevent tooth 
decay. 
 
Water is provided to all parts of the main island of Singapore and to major offshore islands 
through an extensive network of transmission and distribution pipelines. 
 
Daily chemical and bacteriological tests are conducted to ensure that the quality of treated 
water is well within the guidelines for Drinking Water Quality set by the World Health 
Organisation (WHO). 
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12. Flowchart Activity 
Water from the catchment area in Singapore goes through a treatment process before it 
reaches our homes and industries. Complete the flowchart using the helping words below. 
 
                                                                                                                                   
 

 
 
 
 

 

 
 

 
 

 
 

 
 
 
 

 
 
 
 
 
 

 
13. Three-stage treatment process behind the making of NEWater 
 
Stage 1: The first process is called _________________ (MF). In MF, the treated used water is 
passed through fibres that work as microscopic filters. Each fibre can filter out particles up to 0.2 
microns in size. MF sees to the filtering out of suspended solids and most colloidal particles, 
ensuring a consistently good quality feed water to prevent clogging in the Reverse Osmosis 
membrane. It also removes bacteria and protozoa. 
 
Stage 2: This is the next process where the MF filtrate (feed) undergoes 
_____________________ (RO). RO involves applying pressure for water to flow from the low 
water potential side to the higher water potential side through a selectively-permeable membrane 
to remove inorganics like heavy metals, nitrate, chloride, sulfate etc., and organics such as 
disinfection by-products, aromatic hydrocarbons, pesticides etc. present in the microfiltration 
filtrate. The RO membrane has a pore size of 0.0001 microns.  
 
Stage 3: ____________________________ is a safety back-up to remove any bacteria or viruses 
should the RO membrane be compromised. 

 

14. Keynote Research and Presentation Activity 

1.  Reservoir 

2. 

3. 

4. 

5. 

6. 

8 

7. 

9. 

10. 

Industries              Settling tank            Raw water             Service Reservoir              Homes                
Pumping station    Clear water tank      Pumping station       Sand filters 
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• Work in groups of 4. 
• Conduct online research on ONE of the following topics or any current topic 

pertaining to environmental conservation. 
• Prepare a 5 minutes presentation with Keynote. 
• Upload the presentation slides in the class Science Blog. 
 
 
Description 
of Activity 

At the end of this activity, students should 
• understand that humans are continually using and depleting or 

reducing Earth’s natural resources 
• understand that Earth is an interconnected system and that 

human activities have led to an imbalance,  
• understand the challenges that society faces due to those 

activities and research on one of them 
• be familiar with the different types of environmental technology 

that are emerging or currently being used and how they can be 
used to answer those challenges 

• conservation is necessary for maintenance of Earth’s 
biodiversity 

• appreciate the complexities in urban planning and the trade-
offs involved 

 
Topics: 

• Increased carbon dioxide emission 
• Increased oil prices 
• Competing demands for food 
• Limited landfill space 

 
 

 
 

 
     
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
Extension Activity: Development and Conservation 
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National Education: 
No one owes Singapore a living. 
We find our own way to survive and prosper, turning challenge into 
opportunity. 
Applied Learning: Integrated 

 
Singapore and Malaysia have decided on a joint development of a High-Speed Rail network 
connecting Singapore to five Malaysian cities and its capital, Kuala Lumpur. In Singapore, the 
location of the terminus has been decided to be in Jurong East, including the existing Jurong 
Country Club. Members of Jurong Country Club have said they are disappointed with the news of 
the club's acquisition to make way for the new High-Speed Rail terminus. They had expected the 
club to run its lease until 2035, but will now have to vacate by November 2016. 
Some members of Jurong Country Club have been part of the club for over a decade and were 
looking forward to playing on its greens for many more years. 
 
Task: In your groups of 5, you are task to take on one of the following roles and to 
further your cause. 
 
1) Developer 
2) Resident of Jurong 
3) Jurong Country Club member 
4) Members of Nature Society, Singapore 
5) Government of Singapore 
 
Part 1: Each group will discuss their needs and perspective 
Part 2: Each group will present your findings from Part 1 in Google Presentation. 
Part 3: Government of Singapore group will summarise and evaluate the groups’ 
perspectives, taking into consideration the existing plans for the country. The government 
will also make a decision. 
Part 4: Groups 1-4 will consider the final decision and feedback to the government to 
make one final appeal 
 
 
 
 
 
 
 
 
 


