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SAMPLE LESSON PACKAGE FOR BIOLOGY: FIGHTING DENGUE (ECOLOGY) 

INTRODUCTION 

This lesson plan on Ecology is based on a learning task called “Fighting Dengue”. The learning task 
requires students to role play as a member of a special task force set up by the environmental 
council. Students are tasked to select the best control measure to fight dengue outbreaks based on 
its effects on biodiversity conservation. A set of articles are provided to students as a source of 
evidence to support their decision in selecting the best control measure.  

LEARNING TASK OBJECTIVES 

In addition to the general objectives of CER learning task (see Section 1), “Fighting Dengue” 
learning task is able to fulfil some of the learning objectives stipulated in the MOE’s Science Syllabus 
2013, as indicated by the underlined objectives below. 

Knowledge, Understanding, and Application (KUA) 

1. show an understanding of an ecosystem as the interactions between a community and its
physical environment

2. explain the importance of various physical factors like air, water, temperature, light,
minerals and acidity/alkalinity, to the life of the organisms

3. recognise how adaptive traits (structural or behavioural) and changes in environmental
conditions can affect the survival of organisms

4. show an understanding of the interrelationship among the various organisms in a
community (Examples of interrelationships are predator-prey relationship, mutualism and
parasitism)

5. explain the importance of conserving the environment
6. show an understanding of how respiration and photosynthesis are related to the flow of

energy through food chains and food webs
7. describe how nutrients trapped in living organisms are recycled within the environment,

through the actions of decomposers

Skills and Processes (SP) 

1. investigate an environment using measurement instruments such as datalogger probes to
collect data on physical quantities such as pH, temperature and light intensity

2. compare photosynthesis and respiration
3. compare respiration and breathing in terms of the roles they play in the interactions

between living things and their environment
4. infer the role of decomposers in recycling of nutrients in the environment

Ethics and Attitude (EA) 

1. show an awareness of how some cultures practise sustainable living through their
interactions with the environment

2. evaluate the impact of human activities and technologies on the environment (e.g. motor
vehicles and modern lifestyle) 
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LEARNING TASK RESOURCES 

“Fighting Dengue” learning task is accompanied by the following resources to support 
students in constructing the required scientific argument. 

 

 Resource Rationale Page 

1 Task Narrative: Fighting 
Dengue Infection  

• To present students with the main task 
• To elicit students’ pre-existing ideas on 

some control measures  
• To make connection to CER 

4-6 

2 
Mini-quiz: How much do 
you know about dengue 
and mosquito? 

• To ensure that students have some 
prerequisite ideas about the control 
measures 

7 

3 My Dengue Journal 

• For students to explore, consolidate and 
analyse information gathered 

• For students to make dimensional analysis 
of the control measures 

• To make connection to the task 

8-10 

4 Newsletter: Dengue Digest • To present students with relevant 
information for evidence 11-17 

5 Final report:  Final Task 
Force Meeting 

• To complete the task 
• To apply the CER framework 18-21 
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RESOURCES FOR TEACHERS 

Primarily for teacher use, these resources provide additional guidance to conduct their 
lessons in ways that align with the IASA instructional model.  

 Resource Description Page 

1 Lesson plan 

• A table containing the corresponding objective, 
activity, rationale, resources, and notes for the 
separate phases of task introduction, conceptual 
development and argument writing. 

22-24 

2 
Classroom talk to 
integrate CER and 
learning task 

• Examples of teacher talk and questioning to 
facilitate classroom discussion are provided 25-28 

3 Sample CERs • A few samples of CER are illustrated with 
explanations for their quality. 29-33 

4 
Potential 
preconceptions of 
Ecology 

• A table containing not-so-accurate ideas that 
students may give in their CER 1. This can help 
teachers to anticipate potential challenges that 
their students may face. Possible solutions to 
address them are also provided.  

34-35 

5 Additional 
resources 

• Sample slides to support students’ argument 
construction, and to help link the argumentation 
task to classroom discussions of scientific 
concepts 

36-46 
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Fighting Dengue Infection 

Invitation 

You have been invited to be a member of a special task force set up by the Environmental 
Council. The aim of this task force is to fight the recent nation-wide outbreaks of dengue. The special 
task force looks into the impacts of the various control measures that can be introduced to fight the 
dengue outbreaks.  Specifically, your task force will look into the impact of dengue control measures 
on Biodiversity Conservation. 

As part of the task force, you are responsible to produce a mini-scientific report on the best 
approach for fighting the dengue outbreaks while still conserving biodiversity in our environment. 
Your report will play a crucial role in influencing the Environmental Council who will propose the 
best approach to tackle the dengue outbreaks in the months to come.  

 

Task force selection 

I. What are your thoughts about biodiversity conservation? In your opinion, why do you think 
biodiversity conservation is important to consider in dengue prevention? 
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II. Write down how you think the three control measures will affect biodiversity conservation.

Control measure How will the control measure affect biodiversity conservation? 

1. Fogging

2. Reducing mosquito
breeding sites 

3. Using mosquito-eating
fishes 
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Based on your initial thoughts so far, which of the three control measures would you recommend to 
the environmental council as effective control of dengue? Explain your choice. 
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Mini-quiz: How much do you know about dengue and mosquito? 

Choose the best answer. Write the letter of your choice on the line for each item.

_____ 1. Which stage of the mosquito life cycle 
is targeted by fogging with insecticides? 

a. egg 
b. larva 
c. pupa 
d. adult 

_____ 2. Which statement is NOT a benefit of 
fogging? 

a. Fogging eliminates mosquito breeding 
sites. 

b. Fogging kills dengue-carrying 
mosquitoes. 

c. Fogging slows down transmission. 

_____ 3. Which is NOT a mosquito breeding 
site that can be found at home?  

a. plant pot plates 

 
 

b. toilet bowl 

 

c. bamboo pole 
holders 

 

d. fish tank containing 
guppies 

 

 

 

_____ 4. Which of the following statements is 
NOT a reason for removing watery spots? 

a. To prevent mosquito larvae from 
growing 

b. To eliminate the areas where 
mosquitoes can lay eggs 

c. To eliminate areas where adult 
mosquitoes can hide in 

d. To remove mosquito pupae that may 
grow in these spots 

_____ 5. What is the ecological relationship 
between Siamese fighting fish and 
mosquitoes? 

a. host – parasite 
b. predator – prey 
c. mutualistic relationship 

_____ 6. Natural control, sometimes called 
biological control, relies on natural 
enemies to control pest organisms such as 
mosquitoes. Which of the following is 
NOT an example of a specific natural 
control action?  

a. adopting guppies as pets 
b. breeding Siamese fighting fish 
c. protecting the mosquitofish 

population 
d. fishing in reservoirs 
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My Dengue Journal 

As you go through the lessons on Ecology, here are some questions to think about: 

1. How would changes in the environment affect the growth and population of mosquitoes? (Hint: 
think about the physical and biotic factors) 

2. How will each of the three control measures (e.g., fogging, removal of breeding sites, and 
introducing predators) affect the life cycle of mosquito? 

3. How will ‘removing’ the various life stages of mosquito (e.g., egg, larva, pupa, adult) affect the 
food chains? 

Write down your thoughts and any useful notes in the space below.  
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In light of what you have learnt, use the space below to list down the pros and cons that you 
could think of for each of the three dengue control measures. 

Control Measure Pros Cons 

Fogging 

  

Reducing 

breeding sites 

 

  

Using mosquito-

eating fishes 
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Final Task Force Meeting 

Writing the Final Scientific Report 

To help the task forces in their report, the environmental council has provided a newsletter 
compiling all the relevant materials that are sourced by the research unit in the council. With 
the information provided in the newsletter, you should now be ready to submit your final 
report to the council. 

In your final scientific report, explain your choice for the best control measure for preventing 
dengue infection. Elaborate on how you weighed the pros and cons for each control measure 
considered, according to the specified impact that your task force is responsible for looking 
into. 

Write your final report in such a way that it satisfies the criteria for the three essential 
components of a good scientific explanation: 

• Claim: (a) Accurate and (b) Complete 

• Evidence: (a) Specific; (b) Appropriate and (c) Sufficient 

• Reasoning: (a) Accurate; (b) Sufficient; (c) Display task understanding and (d) Coherent 
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Name of task force: ________________________________________________________ 

Task force members Register No. 

  

  

  

  

  

The Final Scientific Report 
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LESSON PLAN 

“Fighting Dengue” learning task can be integrated in the classroom as shown in the following lesson plan: 

 Objective Activity Rationale Resources Notes 

Ta
sk

 in
tro

du
ct

io
n 

ph
as

e 

Introduce students to the 
learning task 

• Reading   
• Classroom discussion 

• To familiarise students 
with the learning task 
 

• Fighting Dengue 
Infection narrative 
worksheet (pp. 4-6) 

• Important to check 
students’ 
understanding of task 
as they may not fully 
comprehend what the 
task is about 

Introduce the control 
measures 

• Watching videos on 
various control 
measures 

• Short-quiz 

• To familiarise students 
with the three control 
measures 

• To check that students 
understand how the 
three control 
measures work 

 

• YouTube videos on 
various control 
measures 

• Mini-quiz 
questionnaire: How 
much do you know 
about dengue and 
mosquito? (p. 7) 

• Providing a 
commentary prior to 
or during video 
showing could help 
students attend to the 
relevant details 

Activate and assess 
students’ intuitive 
knowledge about fighting 
dengue 

• Writing 1st CER 
• To solicit and assess 

students’ 
preconceived views 
on biodiversity 
conservation and the 
control measures 

• To know how students 
argue for their claim 

• To get students to 
apply the CER 
framework 

• IASA Web App: 1st CER 
• Fighting Dengue 

Infection narrative 
worksheet (pp. 4-6) 
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Co

nc
ep

tu
al

 d
ev

el
op

m
en

t p
ha

se
 

Content knowledge 
development: 

- physical and biotic 
factors 

- interaction between 
organisms 

- food chain and web 

- carbon cycles 

- conservation and 
sustainability 

• Classroom teaching 
• Classroom discussion 

• To equip students 
with the necessary 
content knowledge 

• To relate the content 
knowledge to the 
learning task  

• Supplementary 
slides on dengue 
mosquitoes: see 
Additional 
Resources 

• My Dengue Journal 
(pp. 8-10) 

• Newsletter: 
Dengue Digest (pp. 
(11-17) 

 

Summarise the topic • Classroom teaching 
• Classroom discussion 

• To provide students 
with opportunities to 
compile, record and 
consolidate relevant 
knowledge and 
information related 
to the task 

• My Dengue Journal 
(pp. 8-10) 

 

Ar
gu

m
en

t w
rit

in
g p

ha
se

 Assess students’ 
understanding of ecology 

• Writing 2nd CER 
• To assess if students 

have understood the 
concepts taught 

• To get students to 
apply the CER 
framework 

• IASA Web App: 2nd 
CER 

• Students can be reminded 
to use knowledge gained in 
class and from the 
newsletter and journal 
entries. 

Evaluate group mates’ CER • Peer critique 
• To get students to 

critically evaluate 
and learn from other 
arguments 

• IASA Web App: 
Feedback 

• Some students may not 
know what constitutes 
constructive feedback so it 
would be beneficial to 
model for them 

 Objective Activity Rationale Resources Notes 
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 Objective Activity Rationale Resources Notes 

Assess students’ refined 
argumentation 

• Writing final group 
CER 

• To assess if students 
have understood the 
concepts taught 

• To get students to 
apply the CER 
framework 

• Final report 
worksheet: Final Task 
Force Meeting (pp. 18-
21) or  

• IASA Web App: Final 
CER 
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INTEGRATING CER AND LEARNING TASK 

“Fighting Dengue” learning task should not be seen as an additional task for students to apply 

their content knowledge at the end of the topic. Rather, it should be seen as the central task and be 

addressed seamlessly as the topic progresses. Therefore, it is important to refer to the learning task 

from time to time. 

EXPLICIT TALK ON CER 

In order to help students internalise the CER framework, it is important to explicitly talk about it. 

The following classroom conversation occurs right after a teacher introduces the learning task to her 

students. It illustrates how she explicitly guides her students to use the CER framework to argue for 

their choice of control measure to reduce the spread of dengue fever. She systematically and 

explicitly asks her students to give their initial claim, evidence, and reasoning. 

 

 

 

 

 

 

 

So, out of these 3 control measures, you can only choose 

1 and then you will say that this is your claim. Let’s try. 

Jane, which one will you choose? 

The introducing of predators. 

How do I form a sentence for your claim? 

I would choose to introduce the predators to decrease 

the spread of dengue fever while conserving biodiversity. 

Good. Now, what is your evidence? Okay, 

first, what is evidence? Anyone? 

Something that I know to support my claim. 
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EXPLICIT REFERENCE TO THE LEARNING TASK 

One of the ways to integrate the learning task is to use mosquitoes as the main example for 

most concepts. The following classroom talk suggest how the learning task can be used as 

an example to illustrate the concept of food chain during the conceptual developmental 

phase. 

 

Okay. Evidence is there to back up your claim. So, what 

kind of evidence do you have? What information? 

The predators are introduced in water and they 

have no direct contact with animals on land. 

Okay. Good. This is based on information that you know currently. 

Now, what is your reasoning? I need you to explain further how 

your information can back up your claim. 

Uhm, because the predators live in water, they have no direct contact 

with animals on land. They are not able to affect the biodiversity on 

land. Therefore, biodiversity on land can still be conserved. 

Okay. Good. So, that is roughly how you explain. You give your 

claim, back it up with your evidence or information, and then 

make your reasoning.  

Just now we learnt that mosquitoes feed on plant sap. Because of 

this, we call mosquitos a primary consumer. What about the 

plants? What do you think we call them? 
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Producer? 

Good. We call plants a producer because they can produce their 

own food. Now, who eats the mosquitoes? Remember the video 

we watched earlier? 

The mosquitofish 

Yes. The mosquitofish. And what do you 

think we call them? 

Consumer? 

Almost there. We call them secondary consumer. Because they consume 

primary consumer. Now, look, the plant sap is eaten by the mosquitoes 

and the mosquitoes are eaten by the mosquitofish. This whole thing, we 

call it a food chain. So, a food chain is a sequence of who gets eaten by 

whom. Or a sequence of energy transfer. It always starts with a producer, 

because it can make its own food, and then it is followed by a series of 

consumers.  
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QUESTIONS TO LINK CER AND LEARNING TASK 

The table below shows some examples of when reference to CER and learning task can be made and 

some possible questions to ask students. 

Qn 

no. 
Strategic Point Possible Question 

Links to: 

Task CER 

1 After unpacking the 

learning task 

From the three control measures, which 

one do you claim to be the most effective 

to fight dengue while still conserving 

biodiversity? Why? What is your 

evidence? 

ü ü 

2 After reading the 

newsletter 

What evidence have you gathered to 

support your claim? 
ü ü 

3 During content 

development, e.g., food 

web 

Look at your newsletter, can you construct 

a food web based on what is written 

there? 

ü  

4 During consolidation of 

learning 

We have learnt many concepts so far. 

Now, think, which concepts do you think 

are most relevant to help you decide the 

best control measure? 

ü  
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SAMPLE ANSWERS 

 

Sample #1 – Good Argument: Structured comparison of three control measures but needs checks for accuracy  

 

 

 

 

  

Introducing non-native mosquitofish in ponds in Singapore is most likely to 
have minimal impact on biodiversity/cause least damage to our ecosystem as 
compared to the other two control measures. 

 

This is because mosquitofish can eat mosquitoes' larvae, maintaining the 
mosquitoes' population and as a result decrease the threat of Zika virus. 

 

With the abundance of birds of prey in Singapore, the population of 
mosquitofish can be controlled. This method of introducing non-natives into 
ponds are less destructive than others such as the fogging method, uses 
pyrethroids as it is toxic to other beneficial insects such as fishes, snails, 
tadpoles, bees and dragonflies. In addition, these harmful chemicals can be 
washed off by rainwater and expose aquatic organisms such as mayflies to 
harmful levels. Fogging affects more than one organism, causing more damage 
to our ecosystem. 

 

Removing artificial breeding sites of mosquitoes will cause the population of 
dengue to dwindle. However, with the absence of mosquitoes, the population 
of tadpoles and fishes will be affected as their food source has been reduced. 
The rate of pollination will also decrease as a result. In addition, the population 
of other aquatic organisms such as dragonflies and mayflies will also decrease 
as their breeding grounds have been removed. 

 

Explicitly states the claim. 

Mobilises a relevant evidence 
to support claim. 

Mentions relevant evidence on 
the disadvantages of fogging.             

Cites relevant evidence on the 
disadvantages of removing 

artificial breeding.              

Structures argument as a 
comparison of the three control 

measures  

Mobilises appropriate and 
accurate scientific knowledge 

for reasoning (grey text) 

(grey text) 

Invokes concept of food web to 
describe the impact of removing 
artificial breeding sites as part 

of reasoning  

Appropriately uses several 
scientific terms (underlined text) 

The statement appears 
problematic since it is not known 

if the indigenous birds would 
feed on a non-native fish such 

as the mosquitofish. 
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 Sample #2 – Good Argument: Well-structured argument in clear and coherent writing 

 

 

 

 

 

 

 

 

 

  

All the three measures are helpful to control the amount of mosquitoes. 
However, I feel that removing of artificial breeding sites of mosquitoes could 
minimize the impact on biodiversity. Comparing to fogging and introduction of 
mosquito-fish, removing of artificial breeding sites has the least amount of 
negative impact.  

For fogging, it can affect the aquatic and terrestrial environment. Also, 
chemical substances in the fog may be toxic to people and will harm their body 
if they get prolonged contact with the fog or inhaling them. Other living things 
in the environment might also be harmed due to the toxic substances in the fog, 
be it prolonged contact or inhalation. This will cause negative impacts onto 
human health and the health of organisms. 

Introducing non-native mosquitofish in ponds in Singapore will also cause 
many negative impacts on the biodiversity. When there are too much 
mosquitofish present, it will contribute to overcrowding in the fishing pond. 
Overtime, this will result in the lack of food for other aquatic animals. In the 
end, some fishes might die to lack of food. Slowly, this will cause in an 
unbalance of food chain. Also, as adult mosquitoes can help to pollinate plants, 
so if the population of mosquitoes decrease due to mosquitofish, the rate of 
pollination will decrease causing less plant reproduction. This will cause 
damage to the ecosystem. 

Removing artificial breeding sites will also cause negative impact but not as 
much. Removing artificial breeding sites will cause the population of some 
animals and insects at the area to decrease. This is because those animals and 
insects such as tadpoles, frogs and fishes rely on mosquitoes as their food. 

Comparing these three measures, removing artificial breeding sites does not 
cause as much impacts than the other two. In summary, for fogging, it will 
cause impacts on the health of animals, insects and human. For mosquito-fish, 
it will cause unbalance in the food chain which might cause extinction of 
certain animals. But for removing of breeding sites, it will only decrease in the 
population of certain animals. The population can increase if they reproduce 
more. 

 

Clearly articulates claim that 
the removal of artificial 
breeding sites is the best 

among the three available 
control measures. 

Cites and assesses relevant and 
accurate evidence on the 

impact of fogging on humans 
and other organisms  

Cites and assesses relevant and 
accurate evidence on the 
environmental impact of 
introducing mosquitofish         

Writes the whole argument 
clearly and coherently 

Mobilises appropriate and 
accurate scientific knowledge 

for reasoning  

(grey text) 

Appropriately uses several 
scientific terms (underlined text) 

Cites and assesses relevant and 
accurate evidence on the 

removal of artificial breeding 
sites 

Frames reasoning as a 
comparison of the three control 
measures with respect to extent 

of impacts on biodiversity. 
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Sample #3 – Argument Needs Improvement: Clearly written but reasoning needs more specific details and justifications 

 

 

  

Introducing non-native mosquitofish in ponds in Singapore would be 
the least impacting on biodiversity as the other measures like fogging 
and removing artificial breeding sites of mosquitoes. 

 

Introducing non-native mosquitofish in ponds in Singapore can allow 
for the virus carrying mosquito to be killed. Fogging will kill the virus 
carrying mosquito but it can also kill other animals. Removing 
artificial breeding sites of mosquitoes may not only kill the virus 
carrying mosquito but other mosquitoes as well. 

 

Introducing non-native mosquitofish in ponds in Singapore would be 
the best choice as it would cause the virus carrying mosquito to be 
eaten up by the mosquitofish. While the most harming to the 
ecosystem would be fogging, while fogging does kill the mosquitoes 
carrying the virus, it can also kill the mosquitoes that would benefit the 
ecosystem and also may cause harm to the other animals. Removing 
artificial breeding sites of mosquitoes will kill the virus carrying 
mosquitoes and the mosquitoes that may prevent the spread of the 
virus. 

 

States the claim clearly 

Cites relevant and accurate 
evidence but lacks specific 

details  

Mobilises appropriate and 
accurate scientific knowledge 

mobilised for reasoning  

Reasons that fogging has its 
disadvantages, but does not 

elaborate on what other animals 
are killed and how this non-

targeted killing impacts 
biodiversity 

Uses only one scientific term as 
part of reasoning (underlined 

text) 

Argues clearly and coherently 
but fails to elaborate on 

reasons 

Provides a reason that is 
insufficient. It does not explicitly 

state why introducing 
mosquitofish can be considered 

to have the least impacts on 
biodiversity. 

Reasoning does not mention 
what are the ecological effects 
of exterminating non-dengue 

carrying mosquitoes 

Third paragraph seems 
redundant; it’s just a repetition 

of the points made in the 
second paragraph 
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Sample #4 – Argument Needs Improvement: Faulty premise in reasoning; run-on sentences makes ideas difficult to understand 

  

3. Remove artificial breeding sites of mosquitoes 

 

this control measure is the most likely to have minimal impact to our 
environment as the breeding sites are artificial there would be no other 
organisms living there thus with the removal of artificial breeding sites 
there would no other organisms harmed except mosquitoes 

 

whereas for fogging, the chemicals that makes up it up are toxic to 
beneficial insects and animals when washed into bodies of water 
potentially exposing aquatic animals to harmful levels of poison 

 

also with the addition of mosquito fish there could be an unbalance in 
the ecosystem 

 

Makes a clear claim statement 

Cites relevant evidence on the 
environmental impact of fogging 

Provides no evidence for the 
statement made 

Arrives at an inaccurate 
conclusion due to faulty premise 

Uses scientific knowledge as 
part of reasoning (grey text) 

Uses run-on sentences that cloud 
the intended meaning; 

punctuations are lacking 

Gives an inaccurate statement; 
other insects may also live in the 

artificial breeding sites for 
mosquitoes 
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Sample #5 – Argument Needs Improvement: Lacking specific citation of evidence; writing needs to be clearer and more precise 

 

  Claim: Remove artificial breeding sites of mosquitoes is most likely 
to have a minimal impact on biodiversity or cause least damage to 
our ecosystem as compared to the other two control measure. 

 

 

Evidence: Fogging decreases and controls the mosquitoes 
population and Introducing non-native mosquitofish in ponds in 
Singapore controls and decrease the population of mosquitoes by 
allowing the fish to eat the mosquitoes, lowering the transmission 
of mosquito diseases, while Remove artificial breeding sites of 
mosquitoes only controls the population but not decrease it's 
population unlike the other two methods which decreases the 
population. 

 

States a clear and complete 
claim 

Fails to cite evidence for the 
statement on fogging 

Cites evidence on mosquitofish 
that is not specific 

Offers reasoning that is not 
sufficient to support the claim 

Uses one scientific terms 
appropriately and repeatedly 

(underlined text) 

Writes argument in an 
imprecise manner 

Uses appropriate, but non-
specific, scientific knowledge 

(grey text) 

Confuses meaning of population 
“control” and “decrease”  
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POTENTIAL PRECONCEPTIONS OF ECOLOGY 

 

Misconception / Students’ 
Idea Example Way to Address 

• Students have issues 
with representation 
convention in the topic 
of ecology 

• Students interpret the arrows in food chains and webs to represent the process of 
consuming rather than energy transfer. Therefore, some students draw the arrows 
in their food chains/webs in the opposite direction (e.g., instead of “grass à rabbit 
àhuman”, students may draw “human à rabbit àgrass”) 

• A number of students do not start their food chain with a producer but with a 
consumer. For example: 

“Mussels à Starfish à Sharks à Human” 

“Mosquito larvae à Tadpole à  Mosquitofish à Birds” 

• The meaning and reason of 
each representation can be 
made explicit to students. 

• Students have issues 
with type of relationships 
among organisms 

• Prey-and-predator relationship is also seen as a nature way of reducing population 
rather than maintaining population balance. 

• Absorbing nutrients from hosts is not seen as a harmful activity. Therefore, students 
classify such relationship as commensalism. 

• Implications of the different 
types of relationships can be 
elaborated 

• What constitute harmful 
activities can be elaborated 
further 

• Students have issues 
differentiating physical 
and biotic factors 

• Availability of food seen as a physical factor 

• Rainfall seen as a biotic factor 

• Clear definition and more 
examples of the factors can 
be given, especially for biotic 
factors. 
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Misconception / Students’ 
Idea Example Way to Address 

• Students may use 
irrelevant evidence 

 
 

 

• Students could be asked to 
list relevant information 
before writing their reports. 

• Students could be reminded 
to ask themselves if the 
evidence they quote are 
relevant. 

• Students may not use a 
complete set of evidence 

• Students only consider the advantages of fogging but disregard its disadvantages. 

•  “This is because Fogging only kills the adult mosquitoes and not the larvae of the 
mosquitoes.This will reduce the amount of cases of dengue fever and other diseases 
like Zika ,which are carried by adult mosquitoes.Also,but killing only the adult 
mosquitoes and not the larvae will prevent an inbalance in the eco system.” 

• Students could be reminded 
to look at matters holistically 
and consider all relevant 
evidence. 
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ADDITIONAL RESOURCES 

 

1

Resources for 
teaching ecology
- in relation to 
Dengue Learning 
Task

Prepared by IASA 
Team (Edulab/NIE)

Mosquitoes and their 
Environment

Physical factors
Rainfall
Temperature
pH
Dissolved oxygen 
and minerals in 
water
Transparency of 
water

Biotic factors
• Food availability: 

human blood, 
fruits

• Predator 
population  

• Vegetation (trees, 
flowers -
pollination)

• Human behaviour
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2

Physical factors affecting mosquito growth

Physical factor Effect on mosquito
Rainfall Water is needed for mosquito eggs to hatch and for their pupae 

and larvae to grow

Dissolved oxygen in 
water

Mosquito larvae can tolerate very low level of dissolved oxygen 
since larvae of almost all species take in oxygen from the air 
through through a breathing tube called a siphon.

However, larvae of some species have been reported to use 
dissolved oxygen in addition to oxygen in the air.

pH Ades aegypti mosquito larvae can withstand pH level of 4-11

Temperature Can affect the number of days in which the mosquitoes stay in 
the larval and pupal stage

Physical Properties of Mosquito Larvae 
Breeding Sties

Properties Ponds Swamps Rivers Drains Domestic 
containers

Temperature (°C) 26 26 26 26 26

Dissolved solids (mg/l) 6 93 90 108 124

Water transparency (m) 0.14 0.06 0.13 0.09 0.02

Dissolved oxygen (mg/l) 26 30 28 31 38

pH 8.3 8.4 8.9 6.2 8.2
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Source: http://www.dengue.gov.sg/subject.asp?id=100

List of Mosquito Breeding Sites

Source: http://www.dengue.gov.sg/subject.asp?id=100
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Mosquito Life Cycle

Source: http://www.cdc.gov/dengue/entomologyEcology/m_lifecycle.html

Source: http://whyfiles.org/2014/mosquitoes/
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Life Stages of a Mosquito

Source: http://www.eastvaleca.gov/residents/northwest-mosquito-and-vector-control

Ecological Relationships of Mosquitoes

• humans (host) and viruses e.g. Dengue 
and Zika (parasite)Parasitism

• mosquitoes è bats, dragonflies, birds
• mosquito larvae è fish, turtlesPredation

• mosquitoes and viruses  e.g. Rift 
Valley fever  

Mutualism 
and Symbiosis
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Transmission of Dengue Virus

Source: http://www.eliminatedengue.com/our-research/dengue-fever

Mosquito Food Web
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Mosquito Food Web - Aquatic

Mosquito Food Web - Terrestrial
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Mosquito Food Chains

plant nectar, fruit juices, plant 
sugars,  blood meal (for females’ 

egg production)
adult mosquitoes

lizards, frogs, birds, 
bats, dragonflies, 

predacious 
mosquitoes, spiders

algae, plankton, fungi, bacteria mosquito larvae

turtles, American 
tadpoles, fish (catfish, 

goldfish, guppies, bass, 
mosquito fish)  

Mosquito Food Chains

eggs

turtles, American 
tadpoles, fish (catfish, 

goldfish, guppies, bass, 
mosquito fish)  

pupae

turtles, American 
tadpoles, fish (catfish, 

goldfish, guppies, bass, 
mosquito fish)  
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Time series of annual incidence of 
dengue in Singapore, 1974-2011

Dengue cases in central Singapore

April 2016. Map of dengue cases in the central region of Singapore based on 
notified dengue cases and mosquito breeding habitats detected in the last 14 days. 
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Mosquito Population Extermination Debate

Should all 
mosquitoes 

be totally 
wiped out?

“It would be senseless 
and impossible.”
•Of the 3K+ species, only 200 
bite humans

•They are a vital food source 
in the Arctic region

“It’s not about eradication, but 
education.”
•Empower communities so they reduce the 
risk themselves

•Improve public health and network 
globally for research solutions

“It’s not OK to eradicate 
any living being. Life is 
sacred.”
•We shouldn’t drive an animal 
to extinction. 

“The human 
benefit is so great 

even if we lose one 
whole species."

“Target A. aegypti only 
because it carries 
viruses that harm 
humans, like dengue.”
• Use genetically modified 

mosquitoes and manage 
the risks to public health

“Getting rid of them 
would be a boon to 
the ecosystem!”
• Mosquitoes’ predators 

have got other things to 
eat

Source: http://www.theguardian.com/global/2016/feb/10/should-we-wipe-mosquitoes-off-the-face-of-the-earth

“For”“Against”

Fun facts about mosquito
• Mosquitoes are known from as far back as the Triassic Period – 400 million years ago. They 

are known from North America from the Cretaceous – 100 million years ago.

• There are about 2,700 species of mosquito. There are 176 species in the United States.

• The average mosquito weighs about 2.5 milligrams.

• The average mosquito takes in about 5-millionths of a liter of blood during feeding.

• Mosquitoes find hosts by sight (they observe movement); by detecting infra-red radiation 
emitted by warm bodies; and by chemical signals (mosquitoes are attracted to carbon dioxide 
and lactic acid, among other chemicals) at distances of 25 to 35 meters.

• Mosquitoes fly an estimated 1 to 1.5 miles per hour.

• Salt marsh mosquitoes can migrate up to 40 miles for a meal.

• Bigger people are often more attractive to mosquitoes because they are larger targets and 
they produce more mosquito attractants, namely CO2 and lactic acid.

• Active or fidgety people also produce more CO2 and lactic acid.

• Smelly feet are attractive to certain species of mosquitoes – as is Limburger Cheese.

• Dark clothing has been shown to attract some species of mosquitoes more than lighter 
colored clothing.
Movement increased mosquito biting up to 50% in some research tests.

• A full moon increased mosquito activity 500% in one study
Source: 
http://www.mosquito.org/fun-facts
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1. WATCH: A�er first Zika case, MOH, NEA destroy 7 breeding habitats in
Wa�en Estate

Weblink:

2.

Weblink

3.

Weblink h�ps://www.youtube.com/watch?v=csgQLScZyqU!

h�p://www.channelnewsasia.com/news/singapore/a�er-first-
zika-case-moh/2784920.html?cid=cna_editorspick_070814

WATCH: Fishes, dragonfly larvae, and beetle larvae feeding on mosquito
larvae

h�ps://www.youtube.com/watch?v=8MyL0a1JpvQ

WATCH: NEA to explore biological control methods to tackle dengue -
15Jun2014 

Links to Video Resources

Source: Dr Seah Lay Hoon and Dr Azilawati Jamaludin and research team, Research Project 

NRF2015-EDU001-IHL07 funded by eduLab, National Research Foundation. Adapted by 

Knowledge Mobilisation Unit, Office of Education Research, NIE, 2020. This resource may be 

reproduced for education and non-commercial purposes only. If you wish to adapt or reproduce 

this resource, please contact Dr Seah Lay Hoon: layhoon.seah@nie.edu.sg or Dr Azilawati 

Jamaludin: azilawati.j@nie.edu.sg


