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INTRODUCTION
This Teacher’s Guide is intended for science teachers (grade 4-6) to use as a complimentary guide in their 
science teaching. The main aim of this book is to provide teachers a support and a flexible choice in their 
teaching and learning activities. It is hoped that through these local problems teachers can situate their 
teaching activities both in the classroom and outside and provide students with real-life situations where 
these science concepts are at work. Through this method of teaching, students learn science through 
inquiry, work as scientists, and socially construct the meaning of their learning through collaboration and 
peer assistance. 

The Grade 4, Problem Based Learning teacher’s guide provides learning problems, which are localized for 
the following topics from the curriculum: 

• Beach & the Reef (Watery World)

• Changing the Earth’s Surface 

• Resources - A Blessing 

• What is the Weather? 

• Changing Materials 

• Types of Energy

• Friction

Of this, the topics Depend on Each Other, Our Food Choices, Earth’s Surface, Water - A Necessity, 
Pollution - A Responsibility and Extreme Weather cross over with the curriculum indicators from Grade 
5 and 6 as well. This is one way in which it shows that these themes and ideas of science are not grade-
bound and it is important that students take this message from their learning of science as well. 

This Teacher’s Guide provides teachers a clear set of instructions and paves the way to utilize the science 
process skills more effectively in their teaching. Printable worksheets are provided, which can be used 
in the classroom, together with some background information for teachers and websites that can be 
referred to. In doing so, it is important that teachers do not restrict or limit their knowledge or students’ 
to only what is provided here. The idea is teachers to guide the students, not to lead them. 



HOW TO USE THIS BOOK
This book is meant as a teacher’s guide for Key Stage 2 science teachers. Each chapter in this book is 

designed around the curriculum outcomes and indicators for the Key Stage 2 of the Science Syllabus of 

the National Curriculum with consultation from National Institute of Education’s curriculum developers.  

Each topic in the book starts with the relevant curriculum outcomes and indicators the problem addresses 

to. Each topic ends with suggested method to assess students learning from these lessons. This structuring 

will help teachers to use these problems when those curriculum areas are taught in the class.

Each topic consists of a real-life problem, and the DENT approach will be used in the PBL process. 

The assessments in this book reflect contemporary assessment methods, which are aligned with the 

assessment policy of MOE and the national curriculum’s Pedagogy and Assessment guidelines. The 

student resource sheets and the teacher resource sheets are printable and can be printed off the book 

for use during teaching- learning process.  

Represents the corresponding unit from the Science Student Books

Shows the Outcomes and Indicators from the Science Syllabus

Provides ideas and activities for teachers through the DENT approach

Provides relevant additional information for 
teachers



Provides printouts for students to be used while 
carrying out the tasks

Gives additional information for teachers

Illustrates how to assess student learning for the tasks carried out
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1 NIE (2014), Science Curriculum

PROBLEM BASED LEARNING 
Problem based learning (PBL) is an interesting and fun way to learn science. PBL engages students in 
solving authentic problems related to science and everyday life. Such classroom activities will stimulate 
discussions among students and reinforce learning making the learning more meaningful and interesting 
for the students. PBL involves students being challenged to solve genuine problems. In addition 
to developing science process skills identified in the science curriculum, general skills such as critical 
thinking and abstract reasoning will be enhanced through PBL. PBL is often used as a way for students to 
develop experience in the process of solving a problem, rather than simply seeking a ‘correct’ solution. 
For this reason, problems used for PBL include well-defined ones with a clear solution (or set of possible 
solutions), as well as more loosely defined ones or those without a known solution.

PBL is an adaptable approach that can be applied in most disciplines, from the practically focused to the 
more theoretical. The approach works well as an activity for individuals, but is especially effective when 
used with groups because it encourages the students to develop their interpersonal, team-working, 
creativity and communication skills. A PBL environment emulates the workplace and develops self-
directed learners. These kinds of learning environments is preferable to a learning environment in which 
students only watch and memorize and repeats what they have been told.

The case studies/problems used in this book are adapted for grade 4 level students and contextualized to 
make it more meaningful for the students. The problems chosen for this grade level is not too complex, 
however, with a few possible answers/solutions, the students can come up with in their respective 
groups. The problems chosen are from the immediate environment of the students and very much 
geared towards finding out extra information to create more curiosity among the students and to respect 
their own environments. More importantly, these case studies are formulated to develop and enhance 
the process skills and critical thinking skills identified in the science curriculum. 

PROCESS SKILLS REQUIRED FROM THE SCIENCE CURRICULUM ARE:
The Science syllabus identifies a range of practical skills that need to be acquired by the students. Some 
of these fundamental skills include: 1

1. Observing 

2. Classifying 

3. Recognizing patterns 

4. Estimating and measuring 

5. Questioning 

6. Making and testing 

7. Predicting 

8. Investigating and experimenting

9. Recording and communicating 

10. Designing and making 



HOW DOES PBL RELATE TO SCIENCE LITERACY?
1. The capacity to formulate questions; seek, comprehend and use available information; gather and 

interpret data; and draw logical inferences in relation to an area of investigation;

2. The ability to comprehend and communicate the language, concepts, theories and practices of 
science, mathematics and technology in ways that promote mutual understanding, cooperative 
problem solving and shared vision;

3. The awareness that science, mathematics and technology are ongoing processes and growing 
disciplines, constantly evolving and being refined through inquiry and open- ended investigation;

4. The awareness that science, mathematics and technology are interdependent and that the tools and 
methods of each are interrelated and mutually supportive; and

5. The understanding that science, mathematics and technology have strengths and limitations, in both 
theory and application, particularly as they relate to societal and ethical issues .

The students will work in groups according to the problem presented. Group sizing is for the teacher to 
decide. For example, if the teacher feels that five students in a group will work better with a given case 
study, it will be left for the teacher’s judgment to decide so. Group based PBL is a good opportunity for 
students to develop skills of working together and respecting the views of others because the students 
are able to make use of their individual strengths and learn from each other.

In PBL situations, the process is the most important aspect of the activity. In some cases, particularly 
where the problem has no clear solution, the approach that the students take in trying to solve the 
problem is a more valuable learning experience than finding the correct answer. Regardless of the actual 
choice made, it is extremely common for students to be required to record their process in PBL. This 
serves two purposes: firstly, it produces evidence that the students have legitimately attempted to solve 
the problem; and secondly, it provides something for the students to use as the basis of future reflection.

PBL also offers an ideal platform to introduce knowledge and expertise from resource people outside of 
the school. For example, outside experts in the problem domain could be made available for the students 
to question, provide feedback on ideas, or give first hand insight into the problem. Similarly, potential 
users and beneficiaries of the solution could be made available in the same way to provide their own 
perspective on the problem and the students’ work.



POSSIBLE TECHNOLOGIES TO SUPPORT THE APPROACH
The technologies used to support PBL will primarily depend on the problem that is being investigated 
and it is likely that these will be quite similar to the ones that would be used outside of a school setting. 
However, there are some general tools that would be useful for most PBL activities, particularly those 
where students are working in groups. The group or individuals can use all these tools.  The students can 
use the Internet, blogs, other social media and search for articles related to the case. 

Good internet sites for resources:

http://data.worldbank.org/topic/environment

http://www.eoearth.org/

http://www.sciencekids.co.nz/sciencefacts/nature.html

http://www.listofenvironmentalissues.com/environmental-issues-facts-for-kids/

http://environment.nationalgeographic.com/environment/

http://earthecho.org/news/did_you_know_some_interesting_facts_about_the_environment



METHOD FOR STUDENTS

Follow the DENT procedure: Define, Explore, Narrow and Test

STEP 1  DEFINE THE PROBLEM
What are you trying to determine? Does the problem have many components? If so state them separately. 
Does everyone in the group agree with the way the problem has been framed? Ask group members to think 
out loud as this will slow down the process of reasoning and focus on understanding the problem at hand. 
Select a group leader and ask him/her to take the lead and discuss the problem for comprehensibility. 

STEP 2  EXPLORE POSSIBLE SOLUTIONS
Brainstorm ideas that may contribute to a solution. Ask individuals to justify the ideas to the group. Clarify 
for them the science process skills involved in solving the problem. Have them rephrase the ideas. Listen 
carefully and guide the group by providing cues and ideas to the group. Ask the group leader to list 
what the group is learning. For example. 1-what do we know 2- what don’t we know? 3- do we have 
any information or past experience/knowledge 4- what are the science process skills involved in solving 
this problem. 5- Ask the group leader to assign tasks to individual students in the group for solving the 
problem.

STEP 3  NARROW YOUR CHOICES
Ask the group leader to list down the possible solution/hypothesis. Sort them and rank them according 
to the priority the group members give to each solution. Give priority to the simplest and the easiest 
solutions in terms of finding the necessary resources to arrive at the solution or solutions. It is easier to 
go and do an observation or find information from other sources rather than buying expensive gadgets. 

STEP 4  TEST YOUR SOLUTIONS
Test the first 3-5 hypotheses or possible solutions that you have listed and ranked. If all your first 5 possible 
solutions are eliminated, begin the cycle again: define, explore, narrow, and test. When you come across 
information that confirm one of your hypotheses, you may be asked to write a scientific explanation of 
your solution and justify it using the available evidence or information collected.



Present solution to Problem Present solution to Problem

Integration of new 
information; refine question

Group reconvenes reports on 
research

Post questions (what do we 
need to know?)

Organize ideas and prior 
knowledge. (what do we 
know?)

Research questions; 
summarize; analyze findings

Assign responsibility for 
investigating questions; 
discuss resources and 
approach2

STEPS TO FOLLOW IN DENT PROCEDURE

2 Adapted from ITUE Session, (2005)



DEFINE

What is the problem here? What are we trying to study?

Try rephrasing the question so that it wil be understood properly.

EXPLORE
Brainstorm ideas that may contribute to a solution. Ask individuals to justify 
the ideas to the group. Clarify for them the science process skills in solving 
the problem. Have them rephrase the ideas. Listen carefully and guide the 
group by providing cues and ideas to the group.

NARROW
Lists down the possible solution/hypothesis. Sort them and rank them 
according to the priority the group members give to each solution. Give 
piority to the simplest and the easiest solutions in terms of finding the 
necessary resources to arrive at the solution or solutions.

TEST
Test the first 3-5 hypotheses or possible solutions that you have listed and 
ranked. If all your first 5 possible solutions are eliminated, begin the cycle 
again:define, explore, narow, and test. When you come across information 
that confirm one of your  hypothesis you may be asked to write a scientific 
exexplanation of your solution and justify it using the available reevidence      
or information collected. 

STEPS TO FOLLOW IN DENT PROCEDURE



METHODS FOR INSTRUCTORS

1  GROUPING THE STUDENTS
Make groups of 3-5 students according to the problem to be solved. This will be left to the judgment of 
the teacher in charge of the class. When deciding the group size, consider the amount of work that goes 
into exploring the problem and the time at hand.

2  PRESENT THE PROBLEM
Present the problem to the whole class, explain and give the problem printed on card paper or emphasize 
to the students that they are dealing with an authentic case. Bizarre problems work best. Prior to class 
you should review the case history and arm yourself with data that can be released incrementally as you 
present the case.

3  ACITIVATE THE GROUPS 
Ask the groups to brainstorm possible causes for the provided case. Each group will have to discuss, 
review, or investigate. This is when much learning occurs, as the students help each other understand the 
basic science and the process skills required in order to investigate the provided case. PBL students must 
reflect upon scientific mechanisms rather than just memorize facts (as might occur in some traditional 
classes). The teacher circulates among the groups, providing assistance but not solutions. The groups may 
well explore avenues unanticipated by the teacher. This is highly desirable and should not be discouraged. 
The instructor should avoid controlling the agenda of the groups.

At this point teacher can ask students probing questions identified at the Explore and Narrow stages.

4  PROVIDE FEEDBACK
Ask the group leader from each group to place their top priority hypothesis or data request on the board 
(if already entered by another group, place their second choice, etc.). If this is not practical, ask for oral 
suggestions from the groups, when the small group work is finalized and the class is reconvened. The 
small group work can be stopped and the instructor can briefly discuss the ideas with the entire class. 
It is important to value every contribution, to assist the students in analysis of the science involved, and 
to provide further information. The students can be prompted for data requests: it is not likely that the 
students will solve a problem on the first attempt, and the feedback from the teacher motivates the next 
round of small group work. The cycle of small group work and teacher feedback can be continued during 
the current class session or on future occasions. The key to managing a PBL session is providing continual 
feedback to maintain student enthusiasm while simultaneously prolonging the resolution of the problem 
to ensure that adequate learning occurs.

5  ASK FOR A SOLUTION
At this point the groups will likely focus providing a solution. When a reasonable number of groups have 
solved the problem, you might request a brief written analysis from each group describing the science 
involved in the case. Students may be asked to include certain key words in their reports.
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PROBLEM BASED LEARNING

CASES

1.3 DEPEND ON EACH OTHER - Ghost Crab

1.4 BEACH AND THE REEF (WATERY WORLD) - Coral Bleaching 

1.6 OUR FOOD CHOICES - Storing of Foods 

2.2 EARTH’S SURFACE - Threats to Our Beaches 

2.3 CHANGING THE EARTH’S SURFACE - Changing Coastlines and Beaches

4.1 RESOURCES - A BLESSING - Grouper Fishery

4.3 WATER - A NECESSITY - Water Safety

4.4 POLLUTION - A RESPONSIBILITY - Waste Management 

5.1 WHAT IS THE WEATHER - How Farmers Predict the Weather

5.2 EXTREME WEATHER - Slow Onset Disasters

7.3 CHANGING MATERIALS - Rangabeel the Bicycle Story   

8.1 TYPES OF ENERGY - Solar Impulse Completes Epic Flight to Hawai

 FRICTION - HELPER OR HINDRANCE - Shiyaz and his Boat Story 9.2
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LL.2.1  Explores a variety of habitats – “Beach and Reef”, and identify ways in which 
individuals and groups of organisms interact with each other and their environment.

a. Identifies the factors that affect the survival of an organism (e.g., physical characteristics of the  
 environment, availability of food, types of other organisms present etc.). 

b. Investigates and describes a variety of local habitats and their associated populations of plants  
 and animals (Beach study). 

WS2.1  Conducts simple investigations.

d. Collects data using appropriate tools.

f. Organizes data in appropriate ways.

ST1.1  Explores the use of science in everyday life and identifies how scientists work. 

a. Recognizes that scientists work in a particular manner to find out how phenomena occur (e.g.  
experimenting, planning, testing, hypothesis etc.).

GRADE 5
3.2- CORAL REEFS

LL.2.1  Explores a variety of habitats and identifies ways in which individuals and 
groups of organisms interact with each other and their environment.

d.	 Investigates	organisms	in	coral	reefs	and	communicate	their	importance.

ST1.1  Explores how scientists work.

a. Describes the procedures scientists follow in their work (e.g. investigations, experimenting, and  
 research).

b. Explores occupations related to science (e.g. laboratory technicians, meteorological officers,  
 fisheries technology, agriculturalist etc.).

DEPEND ON EACH OTHER1.3
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45 minutes X 2 periods

TEACHER’S NOTES

Coral reefs are one of the most biologically productive ecosystems on Earth. Most people have seen 
images of brightly coloured fishes and other reef-dwelling organisms, yet many do not understand 
why these systems are personally important. Programs and articles about coral reefs typically 
point out benefits that include protecting shorelines from erosion and storm damage, supplying 
foods that are important to many coastal communities, and providing recreational and economic 
opportunities. These benefits are obviously important to people who live near reefs, but there is 
another aspect of coral reefs that can benefit everyone: the highly diverse biological communities 
are new sources of powerful antibiotic, anti-cancer and anti-inflammatory drugs. The idea of coral 
reefs as a source of important new drugs is new to many people; but in fact, most drugs in use 
today come from nature. Aspirin, for example, was first isolated from the willow tree. Morphine 
is extracted from the opium poppy. Penicillin was discovered from common bread mold. Although 
almost all of the drugs derived from natural sources come from terrestrial organisms, 

WS3.1  Takes care of themselves, others and respects others’ viewpoints.

a. Follows safety procedures given by the teacher (e.g. wear goggles while heating).

b. Demonstrates responsibility when doing practical.

c.  Listens and respects others’ viewpoints.

d. Develops a plan to reduce consumption in various aspects of life (e.g., energy, food, and clothing).

e. Advocates the need to take care of the environment.

Instruct students to follow the DENT (Define, Explore, Narrow and Test).

STEP 1  DEFINE THE PROBLEM
Explain the steps in problem based learning approach (DENT) and introduce the problem.

1. Why are coral reefs important? 

2. What is coral bleaching?

3. Why does “coral bleaching” occur? 

4. How do weather changes and human activities affect coral reefs?

5. What can be done to protect and restore these unique and valuable ecosystems?

FOCUS QUESTIONS
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Problem 1
A team of experts whilst on their way on a research cruise assessing coral reef resilience as part of 
Project Regenerate, to North Ari Atoll had an interesting encounter with ghost nets. Two thirds of the 
way into the trip, whilst having lunch, the team was called to action when a net drifted by the boat. 
Entangled within was a very distraught turtle. It is thought these nets originated from around India 
and Sri Lanka and are brought to the Maldives by the currents, catching the migratory turtles on route. 
How long these turtles remain in the nets is a mystery but the turtle was very well entangled; the net 
was so tightly wound around her that it was even cutting into one of her front flippers, leaving a nasty 
gash.

The net was carefully pulled on board and the team set about untangling the turtle. After few minutes 
the team was able to completely free the animal and Dr Ameer Abdulla, Chief of the research, carefully 
lifted the turtle and released her back into the ocean. She tried to dive right away, but after the stress 
of entanglement and release, she needed another breath. The team looked on anxiously, but after 
one more long breath she dove and looked happy to be free. The mood on the boat was a little 
somber after this experience, but the team tried to look on the positive side: there was one more 
turtle freed from this horrible threat. However, will only stemming the flow of ghost gear really reduce 
this problem?1

1	Adapted	from:	IUCN	(2015)	Maldives	Marine	e-Newsletter	Ameer	Abdulla	and	Shiham	Adam

Coral reefs are one of the most biologically productive ecosystems on Earth. Most people have 
seen images of brightly coloured fishes and other reef-dwelling organisms, yet many do not 
understand why these systems are personally important. Programs and articles about coral reefs 
typically point out benefits that include protecting shorelines from erosion and storm damage, 
supplying foods that are important to many coastal communities, and providing recreational and 
economic opportunities. These benefits are obviously important to people who live near reefs, 
but there is another aspect of coral reefs that can benefit everyone: the highly diverse biological 
communities are new sources of powerful antibiotic, anti-cancer and anti-inflammatory drugs. 
The idea of coral reefs as a source of important new drugs is new to many people; but in fact, most 
drugs in use today come from nature. Aspirin, for example, was first isolated from the willow tree. 
Morphine is extracted from the opium poppy. Penicillin was discovered from common bread mold. 
Although almost all of the drugs derived from natural sources come from terrestrial organisms, 
recent systematic searches for new drugs have shown that marine invertebrates produce more 
antibiotic, anti-cancer, and anti-inflammatory substances than any group of terrestrial organisms. 
Particularly promising invertebrate groups include sponges, tunicates, bryozoans, corals, and 
some molluscs, annelids, and echinoderms

Coral bleaching: Coral bleaching is a response to stress, often related to above-normal 
temperatures. During this process, the coral expels its symbiotic algae known as ‘zooxanthellae’. 
These symbionts provide energy and pigmentation (colour) to the coral. When the coral expels 
them, it becomes weak and susceptible to disease, mortality and overgrowth by algae. The coral 
also becomes white, because the calcium carbonate skeleton of the coral becomes visible through 
its translucent tissue. If the stress remains for long enough the coral will die, but if the stress is 
reduced then the coral can assimilate zooxanthellae again and survive. In reefs that are bleached, 
it is critical to reduce local stressors such as nutrient input through sewage effluent, sedimentation 
from sand pumping, or overfishing, especially, herbivores. 

Source:	http://earthwatch.org/Portals/0/Downloads/Education/Lesson-Plans/Coral_Reefs.pdf
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Problem 2

The Maldives Archipelago has been experiencing higher than normal temperatures that started mid 
April this year.  This is exacerbated by the calm conditions characteristic of the transition between the 
Southwest “Halhangu” and Northeast “Iruvai” monsoons, which reduces wind mixing, and cool water 
upwelling. The low cloud cover and delay in rainfall have also contributed to elevated temperatures. 
These temperature anomalies have spiked to as much as 2 degrees centigrade and in some areas have 
lasted for more than a few weeks which has led to localized and mass bleaching of reefs. Climate models 
forecast El Nino conditions to intensify to “strong” this year. National Oceanographic and Atmospheric 
Administration(NOAA) forecasts that 2015 will be the warmest year on record and this of course has 
severe implications for coral reef systems. Globally, mass bleaching events typically start in the Pacific, 
head to the Indian Ocean, then Atlantic and Caribbean. Following the bleaching reported in the Pacific 
earlier this year, sites around the Indian Ocean are now also reporting bleaching. Reports are coming 
in of mass bleaching of reefs in many places in the Maldives. In an effort to better understand the 
severity and extent, it is important to assess the situation at a national scale.2

How big is this a threat to the Maldivian marine life? What can we do to minimize this threat?

The teacher can pose questions like, ‘How can we obtain further information on threats to coral reef 
species?’ to familiarize students with examples of populations of coral reef animals and plants which 
have been greatly reduced in number.

2	Adapted	from:	IUCN	(2015)	Maldives	Marine	e-Newsletter	Ameer	Abdulla	and	Shiham	Adam
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Organizing Ourselves
From the questions that have been raised by previous discussions, identify the steps that need to be 
taken for further study to occur. The following may need to be considered:

1. What questions do we need to ask to get information about coral reefs?

2. How are we going to conduct our investigation?

3. What sort of timeline do we need to set?

4. What types of information do we need and how do we find and collect this information, e.g. 
organize an excursion or locate resources?

5. What is the best way of allocating tasks e.g. forming small groups or creating individual projects?

6. How will we organize or present our findings?

STEP 3  NARROW YOUR CHOICES
The following activities involve students in shared experiences that provide new information about 
the topic and stimulate curiosity. 

Coral Classification Activity

Materials

• Student Resource Sheet 1: Coral Classification

• Student Resource Sheet 2: Coral Questions

STEP 2  EXPLORE POSSIBLE SOLUTIONS
The following activities will assist students to decide on exploring the aspect that they wish to research 
regarding the coral reefs.

The students get into groups to investigate species in the Maldives that are endangered, focusing on 
factors, which might be causing the species to be threatened. As a class, collate a list of threats to 
species. Classify the suggested threats according to whether impact is natural or human. The list can 
be expanded as the students’ knowledge increases.

Using the ideas that have been raised in the previous activity (focus questions), ask the students to 
develop hypotheses or questions they want answered concerning Maldivian coral reefs. The following 
are examples of some Focus Questions that could guide the students in their research on the Maldives 
Coral reefs.

• What are the features of coral reefs?

• What animals and plants do you find living in coral reefs?

• How do humans use coral reefs?

• What can cause harm to coral reefs?

• Does it matter if coral reefs are harmed/endangered?

• What can you do to save coral reefs from being endangered?

• What can humans do to manage the world resources in harmony with other lives on Earth?
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Procedure

1. Spend about ten minutes with each type of coral to obtain an accurate picture of what is taking 
place on, in and around the coral.

2. Sketch the coral.

3. On the lines below your diagram, list any other marine organisms that you observe on, in or 
around the coral.

4. Back at school with the information gathered; complete the answers on the coral questions sheet.

5. Images of the four different types of coral (refer to EDC,UNICEF (2008) flip charts on Biodiversity 
to show the pictures of different type of corals). 

• Boulder

• Branching

• Plate

• Soft

Use Student Resource Sheet 3: Animal and Plant Identification Sheet 

Materials

• Plastic bag

• Clip board, paper and pencil

• Information Sheet 3– Animals and plant identification

• Identification guides of coral reef fish

 
Procedure

1. Using the snorkel equipment, students identify 10 objects on the coral reef and record where they 
observed them. If they do not know name of an object then draw a sketch next to the number.

2. Students research each of the items they observed.

3. Students select one item and describe its shape, colour, size and draw a picture.

Follow Up Activities

Use Student Resource Sheet 4: Future Wheels and Student Resource Sheet 5: My Coral Reef.

1. Students also observe and research habits, diet, movement, reproduction, protection and any 
unusual or interesting features. Include ways it might be affected by humans and how it might be 
protected.

2. Use the organisms observed on the coral reef to show how the various plants and animals interact 
within the ecosystem and how energy passes from one organism to another.
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TIPS FOR TEACHERS 

Teacher can follow the steps to guide the students in the process of the DENT approach.

1. During the first step of the DENT teacher can write on the board “What do we know?” and 
explain the DENT approach by noting down the steps on the board.  Introduce the problem. 

2. The teacher starts a new section: Introduce the first activity ON THE EDGE “What do we 
need to know?” Has any one been snorkeling and know anything about the coral reefs? 
Explain the importance of coral reefs and its habitats to living things and the islands we 
live in? What are the threats to the coral reefs? Are there any threats to coral reefs from 
humans?

3. As the questions are collected, the teacher prompts new lines of thought, which will assist 
students to decide on exploring what they wish to research regarding the coral reefs.  
What questions do we need to ask about/find out about coral reefs? How are we going 
to conduct our investigation? What sort of timeline do we need to set? What types of 
information do we need and how do we find and collect this information, e.g. organize an 
excursion or locate resources? What is the best way of allocating tasks, e.g., forming small 
groups or creating individual projects?

4. How will we organize or present our findings “What are you thinking about? Have you got 
a hunch about something?” Hypotheses are written on a third section of the board. As the 
ideas are listed, the teacher probes for the type of information that will help the students 
to decide on a hypothesis and whether a hypothesis is true, false, or needs refinement.

5. At the close of the period, the students agree on which questions should be considered 

STEP 4  TEST YOUR SOLUTIONS
Students at this stage will be collating, processing, analyzing and presenting information in a variety of 
ways. Students will have the opportunity to further explore any questions that may have arisen when 
they were investigating. This would also be opportune time to revisit some of the initial activities from 
Exploring to Narrowing down sections, for the students to witness how their knowledge on coral reefs 
has increased.

Extension Activity

Coral reef mural and wall story
Students can create a wall mural of the coral reef site in the classroom, using a large piece of cardboard 
or cloth and a variety of materials. They can add photos, captions and short descriptions to record 
the students’ experiences. Students can use the wall mural to develop their skills at printing using a 
variety of materials such as sponges and cardboard etc., also washes with pastel underneath or water 
colours.3

3	Adapted	from:	EDC,UNICEF(2008)	modules
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before the next class. The group is assigned the task of getting ready for the field visit and 
what material to take, and request the group to design a checklist for each member to take 
when proceeding to go for snorkeling. Brainstorm on what needs to be in the checklist. Ensure 
all the necessary equipment has been gathered and a detailed checklist on what to observe 
have been written down. 

6. After an acceptable checklist has been crafted, the students turn their attention to plan out for 
the field visit and assigning roles while on the field visit.

7. Ensure to check the plan before the field trip.

8. What should be done at the field? Consider safety issue. Instruct on not to remove any corals 
from the sea.

9. Returning back to class let the groups test their hypothesis and formulate a conclusion by 
collating, processing, analyzing and presenting the information in a variety of ways such as 
drawing a mural.  Students will have the opportunity to further explore any questions that may 
have arisen when they were investigating. This would also be opportune time to revisit some 
of the initial activities from Exploring to Narrowing your choices sections, for the students to 
witness how their knowledge on coral reefs has increased. Was your hypothesis right, if not 
why?
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Study the reefscapers project in the Maldives in Landaa Giraavaru and “Four Seasons” and note down 
your observations. The exercise is designed to sample student thinking at different stages and to 
check on skill development related to observation, analysis, and evaluation.4 

ASSESSMENT

4 http://marinesavers.com/reefscapers-coral-propagation	(accessed	on	10th		November	2015)
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The	 outcomes	 from	 the	 curriculum	 can	 also	 be	 used	 to	 assess	 students’	 level	 of	 performance	
throughout	this	activity.	

A concept map to assess coral bleaching

Introduce	 the	concept	map	with	a	 focus	question.	Depending	on	 the	question,	 the	map	can	 take	
various	 forms.	 For	 instance,	 ‘how	 does	 coral	 bleaching	 take	 place?’	 can	 lead	 to	 identifying	 and	
drawing	healthy,	bleached	and	dead	corals.	Through	this	assessment	the	students	will	understand	
the	link	between	temperature	rise	and	coral	bleaching.5

5 https://www.google.mv/search?q=coral+watch+color+sheets&safe	(accessed	on	10th		November	2015)
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Branching Boulder
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  2

CORAL QUESTIONS
The following questions relate to the data you have collected, and the results you have obtained 
from the spreadsheets (Student Resource Sheet 1: Coral Classification Sheet).

1. Which coral type was the most abundant?

-----------------------------------------------------------------------------------------------------------------------------

2.  Which coral type was the least abundant?

-----------------------------------------------------------------------------------------------------------------------------

3. Which colour score had the highest frequency?

-----------------------------------------------------------------------------------------------------------------------------

4. Check what the weather conditions were like at your location before you arrived.

Have there been any unusual weather patterns experienced at your location recently? 

If yes, what were they, and what impact do you think they have had on the reef?

-----------------------------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------------------------

5. What was the average colour score for each coral type? (use ‘Coral watch’ colour sheets in 
annex)

6. How would you rate the general health of the reef at this point in time, based on the data 
you have collected and analysed together with your general observations? Explain your 
reasoning.

-----------------------------------------------------------------------------------------------------------------------------
-----------------------------------------------------------------------------------------------------------------------------
----------------------------------------------------------------------------------------------------------------------------- 

Coral	Type Colour	Score
Branching

Boulder

Plate

Soft
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1 4

STUDENT 
RESOURCE 
SHEET  3

ANIMAL AND PLANT IDENTIFICATION SHEET 
Record information about the beach animals you observe using descriptions and illustrations.

Name and drawing of animal Number Description of habitat Food source

1.

2.

3.

4.

5.
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  3

6.

7.

8.

9.

10.
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STUDENT 
RESOURCE 
SHEET  4

FUTURE WHEELS

     

Name --------------------------------- Date ---------------------------------

3 6

STUDENT 
RESOURCE 
SHEET  4

NO CORAL REEFS

FUTURE WHEELS
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  5

MY CORAL REEF
Use words and pictures to fill in the four sections of this table.

•  Things that are common in coral reefs

• Things that are scarce in coral reefs

• Ways in which we can harm coral reefs

• Ways in which we can help coral reefs

Common Scarce

Harm Help
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INTRODUCING CORALS AND CORAL REEFS
The classification of corals has been long disputed, and they have previously been classified as 
plants, animals and minerals. Corals are in fact animals within the phylum Cnidaria, which also 
includes jelly fish. 

Interestingly, reef-building (hermatypic) corals are also part-plant, because they contain single-
celled algae called dinoflagellates or zooxanthellae within their cells. Hermatypic corals and the 
algae within their tissue have a very important mutualistic symbiotic relationship that facilitates the 
growth of a coral reef. A mutualistic symbiotic relationship is one in which both partners benefit.

Symbiotic dinoflagellates (symbionts) use sunlight, carbon dioxide, nitrogen, and phosphorus to 
produce organic compounds during photosynthesis. The sugars they produce are a very important 
source of nutrients for the coral, providing as much as 98% of the coral’s nutrition. It is the 
symbionts that provide the energy that allows corals to deposit a calcium carbonate skeleton at a 
rate facilitating reef build-up. During photosynthesis, the symbionts also produce oxygen, which is 
used by the coral to respire. Symbionts also contribute to the colour of corals, and hermatypic corals 
lacking symbionts are generally white in colour, i.e. bleached. 

Corals produce carbon dioxide and water through respiration, and give off nitrogen and phosphorus 
as waste products. The coral waste products benefit the symbiont because they provide the materials 
required for photosynthesis. The hard skeleton and the stinging cells of the corals also help protect 
the symbionts from predators. 

Coastal Issues in the Maldives

• Erosion

• Harbour

• Channel blasting

• Dredging

• Waste disposal

• Sewage

• Coral and sand mining

• Reclamation
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CORAL BLEACHING
Coral bleaching occurs when corals change colour, generally from dark brown to a lighter shade 
of brown or white. The colour change is generally caused by a loss of symbionts from the coral’s 
tissue, but can also be associated with a decrease in the concentration of photosynthetic pigments 
within the symbionts. Coral bleaching is a reaction to stress and can be caused by a variety of 
environmental factors including the following:

• elevated or decreased water temperatures

• changes in water salinity

• increased solar irradiance (both visible and ultraviolet)

• elevated exposure to chemical contaminants

It is important to distinguish that there are two distinctly different types of bleaching: localised 
and mass bleaching. Localised bleaching occurs over small geographical regions and can be caused 
by any of the above factors. Mass bleaching occurs over large geographical regions and is caused 
by increased water temperature over extended periods of time, together with increased levels of 
ultraviolet light. Sea temperatures are predicted to continue to rise and thus mass bleaching is 
expected to occur more frequently, and with greater intensity. This could lead to the death of large 
areas of coral reefs worldwide within a few decades. 

Coral health:

There are several other factors that affect the overall health of a coral or reef, such as the following:

• Physical damage caused by storms or human impact, e.g., coral mining or dredging

• Coral diseases, e.g., black band and white spot

• Over-fishing, e.g., a reduced numbers of herbivorous fish provide the opportunity for algae to 
flourish, which can smother and kill corals

• Increased nutrient levels can also enhance algal growth

• Increased sedimentation can also smother corals

• Coral bleaching
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PREPARATION FOR THE FIELD TRIP

Setting a date
• Ask permission from the Head Teacher. Ensure the timetable is covered to release the students 

and teachers to spend time at the coral reefs.

• Make sure the group size is not too large – it is important that adults are able to watch the 
students at all times so as to reduce any accidents.

• Check if you need to ask permission from the Island Office to access the coral reef area. Find the 
easiest place to access.

• Check the Tide Chart – it is important that you get there during or just before low tide. Choose 
a day when the low tide is around 9.00 am.

• You will need extra helpers, such as voluntary parents or school committee members, to 
accompany and supervise the groups during field activities.

• Invite a local expert on the flora and fauna of the island’s coral reef, to assist with identification, 
such as fisherman, field officers for the Ministry of Environment, Water and Energy.

Introduction to the coral reefs
• Invite people to speak to your class about the importance and marvels of the coral reef.

• Have students predict what they will see, hear and touch at the coral reef, in the form of a 
Y-chart. 

• Emphasise the importance of disturbing as little of the area as possible.

• Check with the Island Office whether they have aerial photos of your island. If you can get 
photos at different times you can compare the changes over time.

Teacher’s responsibilities
• Seek permission from the Head Teacher & Parents

• Seek permission if required to access the area for the field trip

• Book transport if required

• Organise equipment and any other resources such as paper and pencils for the clipboards, and 
copies of activity sheets that may be prepared by you.

• Prepare a first aid kit to be taken on the trip. Ensure it has band-aids, antiseptic cream, spray for 
stings and bites, mosquito repellent. 

• Ensure the students bring proper clothing and shoes.

• Prepare a list of materials that students will need on the trip.

• Send this list to the parents together with a letter requesting permission for their children to 
join the field trip. 

• Check the weather forecast prior to departure in case new arrangements need to be made.

• Check students have enough water to drink.

• Take the roll and do a headcount before you leave, during the activity and once you return from 
the reef.

• Clean the area of litter at the end of the field trip. Ensure no personal belongings are left behind.

• Ensure all students reach home safely. 

Divide the class into working groups (about three students per group). Try to arrange class assistants 
to assist with supervision of these groups.
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CORAL WATCH COLOUR SHEETS 
Coral Watch is an organization built on a research project at the University of Queensland in 
Brisbane, Australia. Coral Watch uses the Coral Health Chart as a simple, non-invasive method for 
the monitoring of coral bleaching, and assessment of coral health. The accuracy and efficacy of the 
Coral Watch protocol was extensively published in scientific journals like Coral Reefs. In the field 
underwater, users simply compare colours of corals with colousrs on the chart and record matching 
codes. ReefQuest has adopted this protocol for use with our Virtual Reef.

There are, however a few differences if you use the CoralWatch protocol with the Virtual Reef 
online: first of all, for the ReefQuest Virtual Reef we have created a Modified Coral Watch Coral 
Health Chart.
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CORAL WATCH COLOUR SHEETS 
Coral Watch is an organization built on a research project at the University of Queensland in 
Brisbane, Australia. Coral Watch uses the Coral Health Chart as a simple, non-invasive method for 
the monitoring of coral bleaching, and assessment of coral health. The accuracy and efficacy of the 
Coral Watch protocol was extensively published in scientific journals like Coral Reefs. In the field 
underwater, users simply compare colors of corals with colors on the chart and record matching 
codes. ReefQuest has adopted this protocol for use with our Virtual Reef.

There are, however a few differences if you use the CoralWatch protocol with the Virtual Reef 
online: first of all, for the ReefQuest Virtual Reef we have created a Modified Coral Watch Coral 
Health Chart.

WHAT IS CORAL BLEACHING?

Coral bleaching is the whitening of coral due to a loss of symbiotic algae living within the coral 
tissue. In healthy coral, algae supply energy and provide colour.  

During bleaching events, coral expels the algae from their tissue which changes the colour of the 
coral. As coral expels more algae, the coral becomes lighter in colour.

Since the virtual reef will allow you to access reef conditions over time, you have the opportunity to 
measure and observe these baselines over time. CoralWatch allows the creation of profiles of colour 
distribution that can be studied from year to year for trends and changes. This data becomes part of 
the “reef fingerprint” that is a quantitative indicator of the overall coral reef health. 

PREPARATION : WHAT WILL YOU NEED FOR THIS ACTIVITY?

1. Access to the internet with the ability to view the ReefQuest Virtual Reef. This may require a 
browser plug-in to be automatically installed the first time (Silverlight from Microsoft). If you 
are prompted to allow its installation, please do so. Verify that each computer you will be using 
is working correctly with the Virtual Reef, and has the plug-in installed by accessing the Virtual 
Reef at least once and navigating around any of the transects. Your computer(s) should also 
have the latest updates to the browser and operating system. Virtual Reef has been tested with 
both Windows (XP or later) and Macintosh (Os X or later). The Virtual Reef does not yet work 
with mobile devices such as iPAD or iPHONE or ANDROID-based tablets. The Virtual Reef will 
work with Internet Explorer, Mozilla Firefox and Safari browsers. Virtual Reef with the Chrome 
browser is yet to be tested.

TE
A

C
H

ER
 I

N
FO

R
M

A
TI

O
N

 S
H

EE
T 4



2 3

TE
A

C
H

ER
 I

N
FO

R
M

A
TI

O
N

 S
H

EE
T 4

2. Print out a sufficient number of ReefQuest CoralWatch Data Sheet.

3. If you will be using a hard copy of the Coral Watch card, print out a sufficient quantity of the 
cards using an inkjet photo printer on photo paper. Be aware that the card will print on an 8 1/2 
x 11 inch sheet, so you need a sufficient number of sheets available. Cut the resulting cards to 
size per instructions. Note that options exist in this activity to use the card as a floating online 
window instead of printing it. If you choose this method you will not need to print the cards, but 
be sure to read and understand how to use the card on a floating window, as described later in 
this text. 

4. Print the coral type identification card, in sufficient quantities for each participant in the survey. 
Ideally this should be printed in colour. You might want to consider using that identification card 
to practise identifying corals using the virtual reef prior to undertaking this activity. A ReefQuest 
virtual survey that offers you the ability to practise utilizing this card to identify coral types is 
available from ReefQuest as the Coral Types survey. You might want to consider doing that 
survey first.6

6 http://reefquest.ning.com/profiles/blogs/coral-watch-coral-color-bleaching-survey-protocol	(accessed	on	10th		November	2015)
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45 minutes X 2 periods

LL1.6   Explain that living things have structural and behavioral features and adaptations 
that help them to survive in their environment.

a. Describes examples of adaptations to structures and behaviors (e.g., flippers, webbed feet,   
 night-time vision, wide wings, camouflage coloring, migration, and hibernation) that have   
 enabled living things to adapt to their environments in the long term). (All examples to be   
 taken from beach and reef) 

b. Studies how animals use mimicry and camouflage (e.g. mimic octopus, beach crab)

WS2.1  Conducts simple investigations

c. Collects data using appropriate tools.

d. Organizes data in appropriate ways.

ST1.1  Explores the use of science in everyday life and identifies how scientists work.  

a. Recognizes that scientists work in a particular manner to find out how phenomena occur (e.g.  
 experimenting, planning, testing, hypothesis etc.).

Instruct students to follow the DENT (Define, Explore, Narrow and Test).

STEP 1  DEFINE THE PROBLEM
Students will first be introduced to the concept of an ecosystem and a habitat and the differences 
between them. Students study the types of organisms that live on their local beaches or coastal 
areas, and describe how they fit into an ecosystem. Students will be introduced to crabs and asked to 
do research on the ghost crab and its habitat, and then make a drawing of that organism on a cross 
section of the beach in the appropriate habitat. Students will then be introduced to the story of the 
ghost crab. 

BEACH AND THE REEF (WATERY WORLD)1.4



2 5

1. How are ecosystems and habitats defined? 

2. How is an organism’s behavior determined by its environment? 

3. How do organisms survive in specific environmental conditions?

FOCUS QUESTIONS

Key Concepts

Organisms live in habitats, which determine their behaviour. 

Different organisms need different environmental conditions in order to survive.

Living things have structural features and adaptations that help them to survive in their environment.

How octopuses use mimicry and camouflage

In this PBL, as students would be doing observations and inferences, it is important to explain the 
difference between these two skills.

• An observation is the act of examining something carefully using one or more of your five senses.

• An inference is not an observation you actually make, but an explanation based on your 
observations and past experiences.

TEACHER’S NOTES

The terms ecosystem and habitat are often used interchangeably. It is important for students to 
understand that within each ecosystem, there are several habitats. An ecosystem is, “all the living 
and non-living things that interact with each other in an environment” (Science Saurus, 2005), and 
a habitat refers to the place where a particular organism lives. The term environment refers to the 
surroundings in which an organism lives. 

1. Write the word ecosystem on the board. Ask students to Pair-Share to brainstorm what the 
word means. Have them consider the terms ecology and system in their discussion. Record 
their ideas on the board.

2. Identify their school as an example of an ecosystem. Develop understanding of ecosystem 
characteristics by asking questions such as: What kinds of organisms live here? (us) What 
types of plants live here? (Answers will vary, depending on the school’s landscaping.) What 
kinds of weather do we have? (Answers will vary, depending on the school’s location.) What 
conditions do organisms in this ecosystem need to survive? (We need air, food, water, sunlight, 
shelter, and the right range of temperature). 

3. Lead students to develop a class definition of an ecosystem, which characterizes the 
interactions of living (i.e. animals, plants, bacteria) and non-living (i.e. air, water, soil, and 
sunlight) things in an environment.

Source:http://coast.noaa.gov/psc/seamedia/Lessons/ (accessed on 10th November 2015)
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Explain the steps in problem based learning approach and introduce the problem.

The Problem

In Maafaru Island there was a little boy called Ibrahim, who liked to go to the beach every morning. 
One day, when Ibrahim went to the beach, he found a ghost crab resting on the sand. The crab had 
long legs and strong claws. It was white in colour, just like the sand. Ibrahim wanted to catch the crab 
and take it home to show it to his mother. So, he walked very slowly towards it. Just as he was about 
to catch it, it rushed away and burrowed itself in a hole. 

Ibrahim’s mother arrived just then. 

“Mama! I just saw a white crab! I was going to take it home but it has gone into that hole!” said 
Ibrahim very disappointedly. 

“Ibrahim, you should never take anything from the beach. Crabs have strong claws to dig their burrows 
and to find food. They can hurt you if you touch them. But it is very strange that you found a ghost 
crab in the morning. They usually come out at night”, said Ibrahim’s mother. 

Ibrahim was very surprised and said. “Why is that and how do they breathe inside sand?!”7

STEP 2  EXPLORE POSSIBLE SOLUTIONS
In order to guide the students and engage them into the problem, the teacher can use the following 
questions to guide students’ thinking.

1.  What do we know about ghost crabs? 

2.  What don’t we know about ghost crabs? 

3. Do we have any information or past experience/knowledge regarding ghost crabs?

4. What is the science process skill involved in solving this problem?

5. Introduce the term hypothesis and define it as, “an idea that can be tested by an experiment or 
observation” (Science Saurus, 2005). Explain that hypotheses are based on the observations and 
questions leading up to an investigation, and may be stated in either of the following formats: 
“if…then…” or “if…then…because…” As an example, show the students a picture of a crab. Ask 
students to make observations of its adaptive structures/behaviours as well as the environmental 
conditions it needs to survive.

6. Ask the group leader to assign tasks to individual student in the group for solving the problem.

Establishing Investigation Protocols
Differentiating between observation and inference. 

1. State that making good observations are the basis for any investigation. 

2. Ask students what an observation is. “Something that they see” is a common response. Ask students 
if “seeing” is the only sense they can use when making observations. Through discussion and 

7	Problem	provided	by	Munshidha	Ibrahim,	Community	Engagement	Liaision,	IUCN	Maldives
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questioning, define an observation as the act of examining something carefully using one or more 
of your five senses. Clarify that you may not need to use all of your senses to make observations 
all the time. Provide practice by having students share observations of their classroom.

3. Introduce the term inference. Explain that an inference is not an observation you actually make, 
but an explanation based on your observations and past experiences. For example, “The caterpillar 
is 3 centimeters long and 1 centimeter wide” is an observation. “The caterpillar is ready to form 
its chrysalis” is an inference.

STEP 3  NARROW YOUR CHOICES
Ask the group leader to list down the possible solution/hypothesis. Ask the groups to, list down the 
solutions in priority order. 

Get ready or plan for an outing to undertake observations in groups.

1. Do observations only of the crabs that come out at night. 

2. To identify ghost crabs find out pictures of ghost crabs and get ready to observe the behaviour of 
the ghost crabs.

3. Search other documents for information relating to ghost crabs.

4. Focus on observing the following characteristics of the ghost crab. Body, eyes, anatomy, habitat, 
claws and diet.

5. After and before the observations, check to see if the group members have utilized the following 
science process skills.

*Note: When observing make sure that you have taken the above into consideration.

Using your 5 senses (seeing, hearing, touching, smelling and tasting when appropriate) along 
with the right tools to gather information.

classifying

identifying 
similarities and 

differences

identifying relevant 
observations

collecting evidence measuring

OBSERVING

Source:https://www.google.mv/search?q=science+process+skills (accessed on 10th November 2015)
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TIPS FOR TEACHERS 

Teacher can follow the steps to guide the students in the process of the DENT approach.

1. During the first step of the DENT teacher can write on the board “What do we know?” 
and ask the students to list facts about the ghost crabs that they know from previous 
knowledge in their groups.

2. The teacher starts a new section: “What do we need to know?” Any one seen ghost crabs? 
Explain the features of a ghost crab? Where does it live? How does it breathe under the 
sand?

3. As the questions are collected, the teacher prompts new lines of thought: “What are you 
thinking about? Have you got a hunch about something?” Hypotheses are written on 
a third section of the board. As the ideas are listed, the teacher probes for the type of 
information that will help the students to decide on a hypothesis and whether a hypothesis 
is true, false, or needs refinement.

4. At the close of the period, the students agree on which questions should be considered 
before the next class. The group is assigned the task of getting ready for the field visit and 
what material to take and request the group to design a checklist for each member to take 
when proceeding to the beach. Brainstorm on what needs to be in the checklist. Ensure all 
the necessary equipment have been gathered and a detailed checklist on what to observe 
have been written down. 

5. After an acceptable checklist has been crafted, the students turn their attention to plan out 
for the field visit and assigning roles while on the field visit.

6. Ensure to check the plan before the field trip.

7. What should be done at the field? Should also include a safety, especially not to remove 
the crabs from their homes.

8. After returning back to class, let the groups test their hypothesis and formulate a conclusion 
by using the drawing/pictures and the information in annex based on their observations. 
Was your hypothesis right if not why?

STEP 4  TEST YOUR SOLUTIONS
Test your hypotheses/solutions discussed before from the observations and from the information that 
you have collected in the groups. Present the findings to the class and provide space for other groups 
to comment on their drawings /pictures ” or refute their hypothesis.

1. Use the fact sheets to confirm and justify how ghost crabs breathe inside the sand and why.

2. Based on the observations make a drawing or sketch/photographs of the ghost crab and come up 
with the solutions to the hypothesis.
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STUDENTS 
NAME

IS USING THE OBSERVATION 
SKILLS OF SEEING HEARING 
AND SMELLING 

STRENGTHS WHILE 
UNDERTAKING OBSERVATIONS

AREAS THAT NEEDS TO BE 
STRENGTHENED

Zoona Zoona is using the skills of 
hearing and seeing while 
observing the crabs 

Zoona is observing the 
ghost crab using the hand 
lens. She hands over the 
lens to the next student 
in the group while she 
records what she has 
found out on her sheet.

Zoona needs to 
concentrate on her 
other skills of smelling 
and tasting (under 
the supervision of the 
teacher) if possible to 
record the observation 
and use her analytical 
skills more while recording

SKILL BEGINING DEVELOPING ADVANCED

• Uses single sense 
and minimal 
description

• Struggles to 
uses magifying 
glasses and other 
instruments to 
extend senses

• Notices patterns 
or sequences in 
events when they 
are pointed out to 
him/her

• Uses single sense 
with more than one 
descriptor

• Uses magnifying glasses 
and other instruments 
to extend sneses when 
directed

• Identifies details in 
objects, organisms and 
events when directed 
to observe more closely

• Notices patterns or 
sequences in events 
when probed

• Uses more than one senses 
with multiple accurate 
descriptions

• Uses magnifying glasses and 
other instruments to extend 
senses

• Identifies details in objects, 
organisms and events

• Notices patterns or 
sequences in events

Or a rubric like the below can help the teachers to do the observation. 

Assessment during this topic takes place through the use of periodic exercises collected as an 
anecdotal log. The exercises are designed to sample student thinking at different stages and to check 
on skill development related to observation, analysis, and evaluation. The teachers can record while 
the students are working in the groups in the class and also use an anecdotal format to record the skills 
students’ use while on the field visit. When noting down the observations for assessment purposes 
pay attention to the points below.

1. Pay attention to what the students are doing. 

2. Recognize things that is worthy of notice. 

3. Always be ready to note down while observing a particular student. 

4. Document on the spot and document objectively without any bias.

5. Include as many details as you can.

6. Follow the following example and be objective always. 

ASSESSMENT



Name	----------------------------------	 	 Date	------------------------------

3 0

STUDENT 
RESOURCE 
SHEET  1

LIFE ON THE BEACH

Shells Sea weed

Large crabs Tiny crabs

Small shrimps Small fish

Jelly fish Star fish
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  2

I SPY A LITTLE SOMETHING

LIVING THINGS NON-LIVING THINGS
UNSURE 
THINGS

PLANTS PRESENT
ANIMALS 
PRESENT

HUMAN 
STRUCTURES

LITTER



Name	----------------------------------	 	 Date	------------------------------
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STUDENT 
RESOURCE 
SHEET  3

DESCRIBING THE PHYSICAL ENVIRONMENT

1 2 3 4 5 6 7 8 9 10 11 12 13 14

Soil temp

Bare ground

Ground cover

Sediment 
depth

WIND STRENGTH

Light Breeze           Gale
1   2   3   4 5

LIGHT INTENSITY                                          

Dull           Bright
1   2   3   4 5

TEMPERATURE

Sun _________C
Shade________C

AVERAGE ANNUAL RAINFALL

_______ cm precipitation

WATER TURBIDITY (VISUAL)

Clear           Opaque
1   2   3   4 5

    
SOIL TEXTURE

* 1-14 represents days

Note any other physical factors that you observe. 
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  4

ANIMAL AND PLANT IDENTIFICATION SHEET 

Observing Beach Animals

1. Write the name or draw the picture of the animals you see.

2. Describe or draw the habitat of each animal.

3. If possible, describe or draw the food eaten by each animal.



Name	----------------------------------	 	 Date	------------------------------

3 4

STUDENT 
RESOURCE 
SHEET  4

Observing Mangrove Plants

Write the name or draw a picture of the plants you can see.

Mangroves have many  

but very few
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  5

ANIMAL AND PLANT IDENTIFICATION SHEET 
Record information about the mangrove animals you observe using descriptions and 
illustrations.

Name and drawing of animal Number Description of habitat Food source

Invertebrates

Birds

Mammals

Reptiles

Amphibians



Name	----------------------------------	 	 Date	------------------------------
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STUDENT 
RESOURCE 
SHEET  5

OBSERVING BEACH PLANTS
Record information about the mangrove animals you observe using descriptions and 
illustrations.

Name of plant Description and drawing of plant Number observed

Grasses

Shrubs

Trees
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  6

HUMAN ACTIVITIES ON THE BEACH

Time of day Whose involved How many people Description of activity
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STUDENT 
RESOURCE 
SHEET  7

WASTE IN THE BEACH

Items Type of debris Location

Name	----------------------------------	 	 Date	------------------------------
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Name ----------------------------------  Date ------------------------------
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GHOST CRAB (SAND CRAB)

What Is a Ghost Crab?

It is a type of crab of Genus Ocypoda that can be seen crawling along sandy shores in many parts 
of the Maldives, US and Brazil. As expected, it is a member of the Decapod species. It is commonly 
seen in shores in many countries.

Names

This animal is also known as “Sand Crab” or “White Crab”. These are also known as “Mole Crabs”.

Description

This animal has a pale body colour that is similar to the colour of sand. This makes it nearly invisible 
when it crawls about over sand. It is because of this apparent invisibility that the crab has got its 
unique name. The name is also suggestive of the fact that the activities of this creature are mainly 
restricted to night.

Body

This animal has five pairs of legs. The first pair is called Chelipeds and is shaped as claws. The legs, 
when jointly used, can make crabs move in any direction – forward, backward or sideways. In male 
crabs of this species, one claw is slightly larger than the other.

Eyes

It has large black eyes that are supported on stalks. Its eyes help it see in any direction. There are 
horns attached to the end of the eyes of male crabs. It is by these horns that the gender of a crab is 
recognized. The eyes of these creatures are sensitive to changes in light.

Vision

The large eyes of these crabs give them a wide field of vision. The eyesight of these creatures is very 
good. This helps them spot predators very quickly and find out any other threats.

Length

It is about 2-3 inches in size.

Anatomy

It has a water-tight exoskeleton (external skeletal structure) which prevents the creature from 
becoming dry. The body covering also lends support to its muscles and organs.

Shell Shedding

With increasing maturity, the crab begins to lose its external skeleton. It comes off at a point, only 
to be replaced by a new, slightly larger shell. The new shell takes some time to harden and until that 
happens, the crab remains vulnerable.

3 9
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Habitat

This creature is found in sandy beaches of tropical as well as subtropical coasts. It can be found 
anywhere in the Maldives and from the American Atlantic Sea, Mediterranean Sea and Red Sea to 
coasts along the American Pacific and the Indo-Pacific.

Location

These crabs are usually found in sandy beaches and backshores where they live in burrows. Crabs 
usually burrow a deep hole to keep themselves cool during daytime. They remain in burrows during 
daytime and when winter is at its coldest. Ghost crabs are swift runners, darting away at the slightest 
sign of danger. They either head back to their burrows or plunge into the sea to escape intruders. 
The gaits of ghost crabs alter as their speed increases. Observations on O.Ceratophthalma show it 
can walk indefinitely using all four pairs of walking legs, occasionally alternating which side leads. At 
higher speeds, the fourth pair of legs is raised off the ground, and at the highest speeds, the crab 
runs, using only the first and second pairs of walking legs.

Ghost crabs also have the ability to change colours to match their surroundings by adjusting the 
concentration and dispersal of pigments within their chromatophores. They can even match the 
specific colours of the grains of sand in their habitats. However, unlike metachrosis (which is a rapid 
change of colours), ghost crabs are only capable of morphological colour change, which occurs over 
a longer span of time.

Diet

It is omnivorous, meaning it feeds on both animals and plants. It can also devour other crabs and 
detritus. The creature feeds on snails, clams, turtle hatchlings, lizards and small crabs. Ghost Crab 
foods also include organic matter.

Ghost Crab
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Characteristics

This is an exceptional creature that possesses the unique ability to store oxygen in air bags located 
close to its gills. When the creature buries itself in sand during winter hibernation, in the countries 
where winter is experienced it survives on this stored oxygen. The crab can move on sand at about 
10 miles per hour and is able to change its direction suddenly.

Burrows

This is an exceptional creature that possesses the unique ability to store oxygen in air bags located 
close to its gills. When the creature buries itself in sand during winter hibernation, in the countries 
where winter is experienced it survives on this stored oxygen. The crab can move on sand at about 
10 miles per hour and is able to change its direction suddenly.

Behaviour

Ghost crabs generally look for food at night. This is also the time when they dig and repair their 
burrows. They search beaches for any animal or plant that has been washed ashore. It is rare to see 
these crabs during daytime as they are mainly active during night.

Mature male ghost crabs neatly pile the burrowed sand next to their entrance. Young and female 
crabs do not make an eat pile and the sand they dig out is scattered in all directions beside their 
entrance. Female crabs can identify a male residence by the neat sand pile and get a mate for 
themselves.

Younger crabs burrow and make homes in the area of shore that is closer to water. Older crabs are 
seen to burrow away from water.

Sounds

These crabs can make three types of sounds, by stroking their right claw on the substratum of their 
leg, by rubbing their legs together and through their gill chamber.

Gills

The animal breathes in through its gills. They periodically make their gills moist with seawater. The 
gill chamber produces bubbling sounds that can be heard by people who go for tanning at the beach.

Eggs

The creature retreats to the ocean while laying eggs. The eggs of this creature turn into marine 
larvae.

Claws

This crustacean communicates through sounds with other members of its family. The creature has a 
unique mechanism on its right claw known as a stridulating organ. When it strokes this against the 
bottom of its leg, a squeaky noise is produced. A crab produces this noise to warn other crabs not 
to enter its burrow. Male crabs also use this sound to attract female mates.
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Care

Ghost crabs can make very good pets if properly looked after. If you are planning to breed these 
crabs in your home, here are some steps that you have to follow.

• Get a tank of about 20-gallon size. If you want to keep over four crabs in only one tank, it is 
advisable that you buy one of larger size.

• Fill half of the ghost crab tank with thick sand.

• Keep little shells, rocks and small plants in the tank. This will recreate an atmosphere similar to 
seashore and keep your crabs entertained!

• Sift the sand with a small branch or sifter to keep the contents of the tank clean. Do this once 
every week to rotate fresh sand. The more the crabs you have in the tank, the more frequently 
you should rotate the sand.

• Use clams and oysters or even old vegetables and fish to your crab. Repetition in diet can tire 
your crabs and make their survival difficult. Try to find out which foods your crab like. Feed that 
often to your crab and also balance it with other foods.

Reproduction

Female crabs of this species have a rounded abdominal flap. Thousands of eggs are incubated inside 
the flap. These are freed into the sea after being matured. The eggs mature into larvae at sea after 
over two months and then return back to the shore.

Density

Studies have shown the density of ghost crab harvesting to be around 3000-5000 every km every 
year.

Facts

Know some of the most interesting facts associated with these creatures.

• These crabs can hold oxygen in their air sacs for about six weeks.

• It wets its gills for two purposes, reproduction and respiration. Occasionally, the crab draws up 
water from moist sand to moisten its gills.

• The strong hairy legs of this animal make it run very fast and achieve speeds of about 10 miles 
per hour. This makes this crab the fastest among all crustaceans.

• The crab has club-shaped eyestalks and it boasts of a 360° vision. This helps it see and catch 
insects that are even in mid-air.

• It has the exceptional capability to shrink back its eyes into grooves located on the frontal area 
of its shell.

• Contrary to what many think, these creatures cannot swim in water. However, female crabs can 
keep themselves afloat by turning upside down in water. This is done to let the egg mass under 
their abdomen respire freely.

• Occasionally, the crabs go out into the sea to protect themselves from predators such as 
raccoons and birds.
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• They devour baby turtles while they hatching out in the sand. The crabs drag the baby turtles 
into their burrows and eat them up.

• Crabs of this species usually engage in a combat that is non-contact. The combat style is more 
ritualistic in style and ends in contact in very rare cases.

Pictures

Want to know how these crabs look like? Here are some useful ghost crab pictures. Check out these 
Ghost Crab photos to get an idea about the appearance of these creatures.

Ghost Crab

Ghost Crab

This crab changes its pace as its speed increases. It can walk for an indefinite period of time on four 
pairs of legs. At very high speed, it raises its fourth pair off the ground. At highest speed, it uses only 
the first two pairs of walking legs to keep running.

References:
http://www.animalspot.net/ghost-crab-sand-crab.html

https://en.wikipedia.org/wiki/Ghost_crab

http://www.wisegeek.com/what-is-a-ghost-crab.htm

http://en.wikipedia.org/wiki/Ghost_crab

http://www.vims.edu/~jeff/ghost.htm

http://www.britannica.com/EBchecked/topic/232788/ghost-crab

http://www.answersingenesis.org/articles/aqua/ghost-crab

http://www.wikihow.com/Care-for-Ghost-Crabs

http://www.mitchellspublications.com/guides/shells/articles/0057/
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LL2.4  Explores healthy food choices and explain how living things use food.

a. Recognizes the various ways in which food is used by plants and animals (e.g., growth, support  
 and repair, provides energy etc.).

b. Explains how human health may be affected by food choices made.

ST1.2  Explores that scientific knowledge is used to understand events/phenomena 
and it contributes to quality of life. 

a. Recognizes that most of everyday events can be explained through the knowledge of science  
 (e.g. food gives them energy, vehicles need fuel). 

b. Recognizes that scientific ideas help us to improve the quality and sustainability of life. 

WS2.1 Conducts simple investigations.  

d. Collects data using appropriate tools.

f. Organizes data in appropriate ways.

GRADE 5
4.2- HEALTHY HABITS

LL2.4  Explores healthy food choices and interprets data to make informed decisions.

a. Calculates the body mass index and describes how eating habits and physical activity levels   
 can affect a person’s weight and health.

b. Utilizes the basic information on food labels to make decisions about the nutritional value   
 of various foods.

c. Evaluates a daily menu and suggest changes to align more closely with food pyramid.

ST2.2  Applies the knowledge gained to make informed decisions.

a. Identifies and explains events and phenomenon using their scientific knowledge (e.g.   
 germination of seeds, spreading of germs).

OUR FOOD CHOICES1.6
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45 minutes X 2 periods

GRADE 6
5.1- HEALTHY FOOD CHOICES

LL2.4  Explores healthy food choices/habits and interprets data to make informed 
decisions.

a. Studies serving portions and the impact portions have on overall nutritional content.

d. Discusses benefits of eating in moderation and relates to Islam.

WS1.1  Makes observations and selects appropriate scientific information to make 
predictions/hypothesis

a. Uses appropriate tools in making observations.

WS3.1  Takes care of themselves, others and respects others’ viewpoints.

d. Demonstrates and advocates the shared responsibility for addressing environmental issues (e.g.,  
 reducing consumption, use durable products/ecofriendly products, save money etc.).  

Instruct	students	to	follow	the	DENT (Define,	Explore,	Narrow	and	Test).

STEP 1  DEFINE THE PROBLEM

The teacher can choose any case study of his/her preference.

Explain the steps in problem based learning approach (DENT) and introduce the problem.

Why food safety?
Teaching food safety to our students can help eliminate toxins waiting to attack and weaken our 
immune systems. Bacteria hide in raw meats, cutting boards, counter tops, sponges and many 
other household surfaces. Cross-contamination can occur easily, resulting in bacterium-riddled 
food that can cause illness. Fortunately, there are several techniques that one can use to protect 
them through food safety.

Natural bacteria and toxins are not the only concern when it comes to the importance of food 
safety. Technological changes, such as the use of pesticides and bioterrorism, result in more 
hazards to our health. Pesticides can stay in our bodies for years, even after washing, and thrive 
in our environment while traveling miles by water, dust and wind. Food-borne pathogens can 
taint the foods that we consume before it even hits our kitchens.

FOCUS QUESTION 
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Students will be first introduced to food safety and the importance of not keeping cans in the fridge, 
which is very much practiced in Maldivian households. This includes the washing, preparation and 
cooking of foods. Cooking foods at the proper temperatures, keeping hot foods hot and cold foods 
cold, help to keep bacteria at bay. Avoid cross-contamination by washing equipment and your 
hands in hot soapy water before using.

Problem 1
Aisha and her mother went to her aunt’s home for Iftar during Ramadan. Aisha’s aunt lives near the 
waste collection area in Male’ so Aisha and her mother had to cross the waste collection area on their 
way to Aisha aunt’s home. Aisha was very much looking forward to this Iftar because she will meet 
her cousins. Aisha was also happy because her aunt was a very good cook and used to make all her 
favourite dishes for Iftar.

While crossing the waste collection site Aisha noticed two men collecting thrown away food items 
and other materials from the waste collection area. One of them was Haleem who comes to pick 
up the waste from her aunt’s house. Aisha asked her mother why those people were collecting food 
items from the waste collection area and not from the shops. Aisha’s mother said she remembered 
an article in the news the other day about this issue and said she would give the article to Aisha once 
they return home.  When Aisha and her mother were resting in the joali of her aunt’s home after Iftar, 
Haleem came to pick up the waste. Aisha called Haleem and asked why he was picking food that was 
thrown away to the waste area.  Haleem responded that the food looked good and he used to take it 
to his home. 

Below is the excerpt from Haveeru news Aisha’s mother gave her to read:

HAVEERU Daily Aug 11, 2011 - 12:00 MALE, – Several suppliers are selling imported food items 
deemed unfit for human consumption by the Maldives Food and Drug Authority (MFDA) despite 
orders to destroy them, Ministry of Health revealed today. The ministry noted in a statement that 
it had received reports that items such as vegetables are on sale despite being rotten. Rumours 
also recently spread that such items thrown away to the dump are recollected and sold again.

Aisha wondered: What will happen if Haleem eats the items that he collects from the waste collection 
area?
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Problem 2
Khadeeja’s mother stores half-used tuna cans in the fridge. In order to save the containers in the 
kitchen she always stores the left over tuna in the cans. One day Khadeeja’s friends came to the house 
to spend the day with Khadeeja and to work on a project that the teacher has assigned. Khadeeja 
wanted to make sandwiches for her friends and asked her mother if she can use the tuna in the fridge 
to make the sandwich mixture.  Khadeeja’s mother agreed and said that it had been in the fridge for 
quite some time and she could use it. Khadeeja happily made the sandwiches and shared it with her 
friends.

Once her friends ate the sandwiches and got back to work on the project all of them started to vomit 
and was complaining of a stomach ache. Khadeeja’s mother quickly took Khadeeja and her friends to 
the hospital and the doctor asked them what they had eaten and Khadeeja’s mother explained that 
Khadeeja made sandwiches using the fish from the can, which had been in the fridge for more than 
a week. 

How can you explain and help your friends in your class to avoid eating food stored in cans in 
the refrigerator?

?

Food stored in a fridge
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TEACHER’S NOTES

When you open a can of food, you might introduce outside bacteria into the food inside. While 
keeping opened cans of food in the refrigerator will slow bacterial growth, bacteria can still 
multiply and make you sick if you eat the contaminated food. Most canned food is safe to use two 
to seven days after opening, depending on the food, according to Purdue University Extension. 
Foods such as fish last just two days, while canned fruit is good for a week. Store opened cans in 
the refrigerator and take other safety precautions to avoid contamination. When these foods are 
stored in the opened metal can, tin and iron will dissolve from the can walls and the food may 
develop a metallic taste. Food containing high concentrations of tin can cause nausea, vomiting, 
diarrhoea, abdominal cramps, abdominal bloating, fever or headache. These symptoms pass 
quickly and there seem to be no long term effects of high tin exposure. However, repackaging food 
once a can is opened is a good practice to adopt for all foods packaged in metal cans.

Factors That Affect Bacterial Growth

Both home-canned and commercially canned foods can carry bacteria that can make you ill. 
Commercially canned foods generally contain preservatives that reduce the risk of bacterial 
growth, while most home-canned foods don’t. Low-acid foods such as meat, poultry, seafood 
and vegetables carry a higher risk of bacterial growth than high-acid foods such as fruits. The 
temperature at which you store open cans of food also influences bacterial growth. Keeping foods 
in a refrigerator maintained at 40 degrees Fahrenheit or less retards bacterial growth, the Virginia 
Cooperative Extension explains.

Bacterial Contamination

Sterilization procedures are designed to kill all bacteria in canned foods during the manufacturing 
process. But bacteria live on kitchen utensils and tools such as can openers, as well as on your 
hands. When you touch the top or sides of the can with unwashed hands, you contaminate the 
can with bacteria that can multiply and infect the food. Home-canned foods that haven’t been 
properly sterilized might still contain bacteria after canning. When you open the can and expose 
the bacteria to air, they can start multiplying rapidly. Most bacteria need air to multiply, although 
the bacteria that causes botulism, Clostridium, multiplies best in an anaerobic environment -- one 
without air. Bacteria that can cause food-borne illness include E.coli, Shigella, Staphylococcus 
aureus, Salmonella and Campylobacter enteritis.

Symptoms of Illness

Symptoms of bacterial food poisoning normally appear two to six hours after you eat a contaminated 
food, according to PubMed Health. Most foods that make you ill cause gastrointestinal symptoms, 
such as nausea, vomiting, abdominal pain or diarrhoea. Some, however, can also have systemic 
effects, such as fever, chills, headache and severe weakness. Severe vomiting and diarrhea can 
lead to dehydration, especially in children, older adults and those with other debilitating illnesses. 
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Reducing the Risk

If mold develops or the food has an odd smell or look, throw it out. To reduce the risk of transferring 
bacteria into a can when you open it, wash your hands and the lid of the can before opening; keep 
your can opener clean by washing with hot soapy water. Don’t remove food from a can with a 
utensil that has already been used or one that you’ve put in your mouth. Never eat directly from 
a can unless you’re going to finish the entire can in one sitting. Don’t place an open can beneath 
a package of raw meat, which could drip and introduce bacteria into the can. Repackage open 
canned food in a container with a lid.

• Date marks - ‘use by’ – these are used on perishable foods such as milk, cheese or ham and 
show the day/month – after this date the food is not safe to eat; and ‘best before’ – these are 
used on foods such as canned beans, dried fruit, breakfast cereals and frozen peas – after this 
date the food will probably be safe to eat, although may not taste as good;

• Storage instructions – how to store the food correctly to keep it in good condition, e.g. keep 
refrigerated, frozen, or in a cool dry place.

Source: http://healthyeating.sfgate.com/dangers-eating-opened-can-food-after-days-3510.html (accessed on 10th November 2015)

The teacher can pose questions such as, ‘How can we obtain further information on food safety and 
avoid bacterial contamination?’

Use Student Resource Sheet 1: Types of canned food stored at home

STEP 2  EXPLORE POSSIBLE SOLUTIONS
The following activities will assist students to decide on exploring the aspect that they wish to research 
regarding food safety.

The students divide into groups to investigate the claim that food can spoil and decay due to the 
action of microbes, insects and other pests.

Question to stimulate thought and direct students:

• Has anyone seen mouldy food before?

• What was it?

• What did it look like?

Mouldy bread
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Using the ideas that have been raised in the previous activity (focus questions), ask the students to 
develop hypotheses or questions they want answered concerning why food go bad. 

The following are examples of some focus questions that could guide the students in their research 
on food spoilage.

• How does food deteriorate over time?

• How are microorganisms carried from one place to the other?

• How do the microorganisms grow? 

• How is food poisoning caused? 

• How can the risk be minimized? 

• Are there any beneficial uses of some microorganisms?

• What is “use by” or “best before dates” on the food we buy?

Use Student Resource Sheet 2: Where should these food be stored?  

Ask the children how to store different types food in order to prevent spoilage. 

Organizing Ourselves

From the questions that have been raised by previous discussions, identify the steps that need to be 
taken for further study to occur. The following may need to be considered:

• What questions do we need about food spoilage?

• How are we going to conduct our investigation?

• What sort of timeline do we need to set?

• What type of information do we need and how do we find and collect this information, or locate 
resources.

• What is the best way of allocating tasks e.g., forming small groups or creating individual projects?

• How will we organize or present our findings?

STEP 3  NARROW YOUR CHOICES
The following activities involve students in shared experiences that provide new information about 
the topic and stimulate curiosity on food labeling and how to read labels when purchasing food. 

Ask students to bring in food labels or the teacher can bring a selection of food labels to the class. 

Student Resource Sheet 3: Chef Solih food label guide 

Student Resource Sheet 4: Reading food labels

Give student resource sheet 3 to students. This is for information on how to read food labels. Teacher 
can guide the students in going through the information sheet.

Provide student resource sheet 4 and ask the students to analyze the labels they have got by referring 
to the student resource sheet 3. 
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STEP 4  TEST YOUR SOLUTIONS
Give Student Resource Sheet 5: Chef Solih food safety guide to fill in the groups 

In groups discuss and fill in the word challenge in resource sheet 5. And see if the group understands 
the food safety measures by doing this exercise. 

Teacher assists the groups in ranking the labels according to how long these foods can be stored in the 
fridge. Make a display of food packaging labels ranking them in order of how long they can be stored 
safely.

Below is a self-assessment tool for individual students. Each student can see if the four bases are 
covered in their own homes.8 

ASSESSMENT

8	https://www.cdph.ca.gov/programs/rppc/Documents/NUTR_Checklist-for-Food-Safety.pdf	(accessed	on	10th	November	2015)

      Checklist for Food Safety

Clean:
• Wash your hands and the surfaces where you prepare and  store food often
• Wash fresh fruits and vegetables under running water
• Replace used or dirty dishcloths and sponges
• Always wash your hands using water and soap after using the bathroom, changing a diaper, 

or touching a pet

Separate:
• Keep raw meat, poultry, fish and eggs away from ready to eat food
• Use a separate cutting board for meat, poultry or fish
• Clean cutting boards after each use and replace when showing signs of wear
• If you cut meat, wash the knife with soap and water before you cut raw foods such as 

vegetables and fruits

Cook:
• You cannot tell food is safe by looking
• Keep hot foods hot
• Cook eggs until the York and white are firm
• Do not eat raw eggs

Chill:
• Keep cold foods cold at no more than 5oC
• Put leftovers in containers, cover and store in the refrigerator immediately
• Thaw frozen foods in the microwave
• Food thawed in a microwave should be cooked immediately
• Throw away any food that sits out more than two hours
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STUDENT 
RESOURCE 
SHEET  1

Write the name of the can, draw the can and draw how it is stored.

Name	of	the	can Draw	the	can How	is	it	stored

TYPES OF CANNED FOOD STORED  AT HOME
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  2

Name the places where these foods should be stored.

Name --------------------------------- Date ---------------------------------

5 7

STUDENT 
  RESOURCE
         SHEET  2

Name the places where these foods should be stored.

Where should these foods be stored?

cupboard freezer fridge

WHERE SHOULD THESE FOOD BE STORED?

 ___________________________________________________________________________

 ___________________________________________________________________________

 ___________________________________________________________________________

 ___________________________________________________________________________

 ___________________________________________________________________________

 ___________________________________________________________________________

 ___________________________________________________________________________

 ___________________________________________________________________________

 ___________________________________________________________________________

 ___________________________________________________________________________

 ___________________________________________________________________________

 ___________________________________________________________________________

 ___________________________________________________________________________

 ___________________________________________________________________________

 ___________________________________________________________________________

 ___________________________________________________________________________

 ___________________________________________________________________________
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STUDENT 
RESOURCE 
SHEET  3

INFORMATION SHEET FOR STUDENTS

9 Adapted	from:	www.ChefSolus.com	(accessed	on	10th	November	2015)

Chef Solih Food Label Guide9
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  4

READING FOOD LABELS
Assist the students in analyzing their own labels.10

10	Adapted	from:	www.ChefSolus.com	(accessed	on	10th	November	2015)



Name	----------------------------------	 	 Date	------------------------------
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STUDENT 
RESOURCE 
SHEET  5

Assist the students in analyzing their own labels.

Chef Solih Food Safety Guide11

11 Adapted	from:	www.ChefSolus.com	(accessed	on	10th	November	2015)
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Name ----------------------------------  Date ------------------------------

TE
A

C
H

ER
 I

N
FO

R
M

A
TI

O
N

 S
H

EE
T 1

Foodborne illness (also foodborne disease and colloquially referred to as food poisoning) is any 
illness resulting from the consumption of contaminated food, pathogenic bacteria, viruses, or 
parasites that contaminate food, as well as chemical or natural toxins such as poisonous mushrooms.

Symptoms vary depending on the cause, 
and are described below in this article. A 
few broad generalizations can be made, e.g.: 
The incubation period ranges from hours to 
days, depending on the cause and on how 
much was consumed. The incubation period 
tends to cause sufferers to not associate 
the symptoms with the item consumed, 
and so to cause sufferers to attribute the 
symptoms to gastroenteritis for example. 
Symptoms often include vomiting, fever, and 
aches, and may include diarrhoea. Bouts of 
vomiting can be repeated with an extended 
delay in between, because even if infected 
food was eliminated from the stomach in 
the first bout, microbes (if applicable) can 
pass through the stomach into the intestine 
via cells lining the intestinal walls and begin 
to multiply. Some types of microbes stay in 
the intestine, some produce a toxin that is 
absorbed into the bloodstream, and some 
can directly invade deeper body tissues.

Foodborne illness usually arises from improper handling, preparation, or food storage. Good 
hygiene practices before, during, and after food preparation can reduce the chances of contracting 
an illness. There is a consensus in the public health community that regular hand-washing is one of 
the most effective defenses against the spread of foodborne illness. The action of monitoring food 
to ensure that it will not cause foodborne illness is known as food safety. Foodborne disease can also 
be caused by a large variety of toxins that affect the environment.

Foodborne illness can also be caused by pesticides or medicines in food and naturally toxic substances 
such as poisonous mushrooms or reef fish.

Bacteria
Bacteria are a common cause of foodborne illness. In the United Kingdom during 2000, the individual 
bacteria involved were the following: Campylobacter jejuni 77.3%, Salmonella 20.9%, Escherichia 
coli O157:H7 1.4%, and all others less than 0.56%. In the past, bacterial infections were thought to be 
more prevalent because few places had the capability to test for norovirus and no active surveillance 
was being done for this particular agent. Toxins from bacterial infections are delayed because the 
bacteria need time to multiply. As a result symptoms associated with intoxication are usually not 
seen until 12–72 hours or more after eating contaminated food. Usually the symptoms are seen the 
day after the food has been ingested and digested completely. However if the intoxication involves 
preformed toxins as is the case with Staphylococcal food poisoning, the symptoms appear within a 
few hours.12 

12		https://en.wikipedia.org/wiki/Foodborne_illness	(accessed	on	10th	November	2015)
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cheese	and	dair
y

cooked	meats	and	pie
s

covers	raw	meats/poultry

salads	in
lidded	boxes
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EB1.3  Explores how the process of erosion and deposition can cause changes to the 
Earth’s surface and identifies ways to reduce erosion.

a. Describes how erosional and depositional processes (e.g., waves, wind, rivers and glaciers) can  
 cause changes to the Earth’s surface.

b. Observes and identifies erosion, accretion and deposition. 

c. Identifies ways on how human activities lead to erosion and deposition of Earth’s materials (e.g.,  
 clearing of land, planting vegetation, paving land, construction of new buildings).

d. Identifies ways in which beach erosion can be minimized (e.g., planting of trees, building   
 retaining walls).

ST2.1  Formulates ideas and implements their own designs. 

c. Designs and makes a plan to create a new or revised product.

d. Selects and uses variety of materials to make a product.

WS1.1  Uses observations to provide supporting evidence for event/phenomena. 

a.	 Uses	appropriate	tools	in	making	observations.

b.	 Uses	appropriate	vocabulary	to	explain	events/phenomena.

c.	 Describes	observations	through	various	means	(e.g.	sketches,	drawings,	tables	etc.).

GRADE 6
6.3- WEATHERING AND EROSION

EB1.3  Explores the process of weathering and erosion and recognizes ways to reduce 
erosion.

a.	 Differentiates	between	weathering	and	erosion.

b.	 Describes	how	weathering	agents	(e.g.,	water,	chemicals,	temperature,	wind,	plants)	cause		
	 changes	to	the	Earth’s	surface.

c.	 Observes	and	collects	data	to	identify	the	impact	of	erosion	/accretion	on	a	selected	area.

d.	 Creates	a	plan	for	reducing	erosion	for	a	selected	beach	area	at	community	level. 

EARTH’S SURFACE 2.2
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GRADE 6
8.2- HUMAN IMPACT ON THE ENVIRONMENT

EB3.1  Identifies that natural resources are affected by human activities and explores 
ways to sustainably manage them.

a. Identifies one’s own needs and wants and relates to the needs of the world population.

c. Discusses how changing environments can have advantages and disadvantages (e.g., cutting of  
 trees to make roads, clearing swamp areas for land use).

d. Researches a global environmental issue (e.g., deforestation, taking sand from the beach) and  
 identifies why people continue to act in the same manner.

e. Recognizes that informed decisions have to be made when dealing with environmental issues to  
 sustainably manage resources.

WS2.1  Conducts simple investigations.

a.	 Analyses	data	to	identify	trends	and	make	conclusions.

WS3.1  Takes care of themselves, others and respects others’ viewpoints.

d.	 Demonstrates	and	advocates	the	shared	responsibility	for	addressing	environmental	issues		
	 (e.g.,	reducing	consumption,	use	durable	products/eco	friendly	products,	save	money	etc.).

GRADE 5
8.4- NATURAL DISASTERS

EB3.1  Recognises natural disasters that are likely to occur in the Maldives and 
identifies preventive measures.

a.	 Researches	on	a	selected	natural	disaster	and	discusses	the	cause,	impacts	and	likely		 	
	 preventive	measures	that	could	be	taken.

c.	 Discusses	some	environmental	hazards	and	their	impacts	on	humans	and	the	environment			
	 (e.g.,	water	pollution).
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45 minutes X 2 periods

Instruct	students	to	follow	the	DENT	(Define,	Explore,	Narrow	and	Test).

STEP 1  DEFINE THE PROBLEM
Explain the steps in problem based learning approach (DENT) and introduce the problem.

1. Why are beaches so important? 

2. What is beach erosion?

3. What are some explanations for beach erosion? 

4. How do weather changes and human activities affect beaches?

FOCUS QUESTIONS

Problem 1

Aiham visited his native island of Fuvahmulah during the December holidays to visit his grandparents, 
after five years in Male’ attending school. Aiham went to the beach area to play with his friends and 
swim in the sea. However the beach area has changed so much that Aiham could not recognize the 
area where he used to play when he was living on the island. To his dismay, he noticed that there were 
houses built on the beach area as well. 

Aiham’s neighbour Ali Hassan Beybe was sitting on the joali near the beach and Aiham asked him why 
the beach had changed so much. Ali Hassan Beybe replied that Maldivian beaches change over time, 
when we were children we used to play on the little stump of the coconut tree which you see near 
the sea wall. Back then this little stump was a big coconut tree on the beach where they use to climb 
and dive into the sea!

Aiham replied, “ I see now what is happening. It is very worrying because next time I come back this 
beach might have disappeared! I really want to do something to save the beach. How we can save the 
beaches and reduce erosion of our beaches for future generations?”
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A beach damaged by erosion at Fuvahmulah in the Maldives13

Problem 2 
Thuthu Kamana was telling her husband Hassan Di Di that they needed to beautify the garden area in 
front of the house and the back of the house since Ramadan is around the corner. All her neighbours 
have already changed the sand into the polished white pebbles that had been collected from the 
eastern side (thudi) of her island. Hassan Di Di is one of the elected councillors of the island who is in 
charge of looking into the series of letters that had been pouring into the office regarding the issue of 
people taking the sand from the thudi during the early morning after the fajr prayers so that people 
will not see. Hassan Di Di explained to Thuthu Kamana that it was not possible to bring sand from the 
Thudi and they had to wait for the weekend when the bokkuraa was free and ask their sons to go 
and collect the sand from the nearby lagoon area which is an area permitted by the government for 
sand mining for the locals of that island. Hassan Di Di explained to Thuthtu Kamana that he had to 
attend to all the letters that concerned community members had been writing to the council. Hassan 
Di Di explained further that beaches are areas of continuous change where the natural forces of wind 
and water interact with the land and when people mine sand it will make the beaches erode at a 
faster pace and the beaches will change. These changes have been taking place for millennia and are 
the result of both natural forces and human activities. Natural forces include wind, waves, currents, 
tides and also extreme weather events such as storms and tsunamis. Human activities that influence 
the beach include sand and coral mining, trampling on coral reefs, building harbors and jetties and 
dredging and reclamations. Beach erosion takes place when the beach and the land behind the beach 
is worn away by the action of the waves and a new coastline is established further inland.

 How do people use the beach on your island? 

What are the things they could do to keep their beach clean? 

What are some of the threats to beaches? 

What are some of the threats to the beach on your island?

?
?
?
?

13 www.theguardian.com	(accessed	on	10th	November	2015)
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TEACHER’S NOTES

During Hulhangu (South West monsoon) and Iruvai (North East monsoon) monsoons the beaches 
changes every year, we call it girun for beach erosion and and vodun for accretion. It is during 
the southwest monsoon when the waves come from the west and southwest. Thus the sand is 
moved so that in many cases it is built up on the eastern side of the islands. During the northeast 
monsoon the reverse happens with the waves and the current coming from the northeast and the 
sand building up on the western side of the island.

However, it is definitely not only the monsoons that change beaches –its shape and sizes. Humans 
as we call ourselves are another threat for the beaches. Human activities such as sand and coral 
miming, trampling on the coral reef, building harbors and jetties and dredging and reclamation 
influence the beach. We used to build our homes from the coral stones. These coral stones are 
easily available for the surrounding seas. Sand had been taken for building and construction. 
Cleaning vegetation on the beachside and construction of building near the beach lead the soil 
to become loose. In this island the destructive waves break into resident houses near the beach 
because the housing plots are so near the beach area that no green area or heylhi is there anymore.

How big is this a threat of beach erosion to the islands? What can we do to minimize this 
threat?

The teacher can pose questions like, 

• How can we obtain further information on threats to beach erosion?

• How do people use the beach on your island?

• What are the things they could do to keep their beach clean?

• What are some of the threats to beaches?

• What are some of the threats to the beach on your island?

• Introduce students to the eroded beaches in the Maldives, how they are threatened, and what 
can be done to protect and restore these unique and valuable beaches?14

Use Student Resource Sheet 1: Beaches - KWL Chart

?

14	Adapted	from:	EDC,UNICEF	(2008)	Biodiversity	flipchart



6 3

STEP 2  EXPLORE POSSIBLE SOLUTIONS
The following activities will assist students to decide on exploring the aspect that they wish to research 
regarding beach erosion. Using the ideas that have been raised (focus questions), ask the students 
to develop hypotheses or questions they want answered concerning beach erosion. The following 
activity will guide the students in their investigations of beaches.  

The students divide into groups (5) to investigate the beach, focusing on factors, which might harm 
the beach and activities that do not harm the beaches. As a class, collate a list and classify the 
suggested threats according to whether the impact is natural or human. The list can be expanded as 
the students’ knowledge increases.

Observe and record the different types of activities occurring on the beach. Include details on time of 
day, who or what was involved, how many people and the details of the activity. The more detail the 
better. 

Write down the activities in your notepad. Back in class, draw up a timeline of activities. From the 
activities recorded in your notepads, categorize each activity into two groups and write on a large 
piece of paper:

• Activities that might harm the beach.

• Activities that do not harm the beach or may do some good for the beach.

Use Student Resource Sheet 2: Beach profile 

Display the large piece of paper in your classroom and discuss what can be done to stop or reduce the 
harmful activities occurring on your beach.

Organizing Ourselves
From the questions that have been raised by previous discussions, identify the steps that need to be 
taken for further study to occur. The following may need to be considered.

Research information on how the beach used to look and make comparisons with the maps drawn by 
the class. Aerial and topographic maps can be obtained from government departments responsible 
for lands and surveys or you could talk to community elders or leaders. When comparing past maps 
with present maps ask: 

• How has the beach in your island changed? 

• Are the changes good or bad? 

• How have we contributed to these changes? 

• Do you prefer the beach as it was in the past or how it is now? 

• How do you think the beach will look in ten years’ time?

• What type of information do we need and how do we find and collect this information, e.g. 
organize an excursion or locate resources?      

• What is the best way of allocating tasks, e.g. forming small groups or creating individual projects?

• How will we organize or present our findings?

Use the Student Resource Sheet 3:  Beach map
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STEP 3  NARROW YOUR CHOICES
The following activities involve students in shared experiences that provide new information about 
the topic and stimulate curiosity.

Recording beach changes with the assistance of a beach monitoring form.

Student Resource Sheet 4: Beach monitoring data form

Student Resource Sheet 5: How to record beach changes

Establishing Protocols

Spend about ten minutes with Student Resource Sheet 5: How to record beach changes, on how to 
record the beach changes with the students.  Go through the student resource sheet 4 before starting 
the work. 

Materials

• Plastic bag

• Clip board, paper and pencil

• Information Sheet 4 & 5– beach monitoring data form and the how to record beach changes.

STEP 4  TEST YOUR SOLUTIONS
Students at this stage will be collating, processing, analyzing and presenting the information in a 
variety of ways. Students will have the opportunity to further explore any questions that may have 
arisen when they were investigating. This would also be opportune time to revisit some of the initial 
activities from observing the beach on harmful practices that affect the beach and non harmful 
practices identified in their resource sheets and from the map of the beach, for the students to witness 
how their knowledge on beaches have changed.

Extension Activity  

A wall magazine on the beach information collected from these lessons. Displayed at the school level 
for all the students to view. 
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TIPS FOR TEACHERS 
Teacher can follow the steps to guide the students in the process of the DENT approach.

1. During the first step of the DENT teacher can write on the board “What do we know?” and 
explain the DENT approach by noting down the steps on the board.  Introduce the problem. 

2. The teacher starts a new section: Introduce the first activity asks the students to fill in the 
KWL chart. 

3. As the questions are collected, the teacher prompts new lines of thought, which will assist 
students to decide on exploring what they wish to research regarding the beaches. Focus 
the students’ attention on harmful and good practices on beaches, ask them to fill in the 
resources sheet and draw activities which might harm the beach and activities that do not 
harm the beaches.

4. How will the students organize themselves? Assist students to draw a map of the beach by 
referring to the map on the resource sheet. Research information on how the beach used to 
look and make comparisons with the maps drawn by the class. Aerial and topographic maps 
can be obtained from government departments/councils or you could talk to community 
elders or leaders. When comparing past maps with present maps ask: 

• How has the beach changed? 

• Are the changes good or bad? 

• How have we contributed to these changes? 

• Do you prefer the beach as it was in the past or how it is now? 

• How do you think the beach will look in ten years’ time?

• What type of information do we need and how do we find and collect this information, 
e.g. organize an excursion or locate resources?

•  What is the best way of allocating tasks, e.g. forming small groups or creating individual 
projects?

• How will we organize or present our findings?

5. At the close of the period, the students agree on which questions should be considered 
before the next class. The group is assigned the task of getting ready for the field visit and 
what material to take and request the group to design a checklist for each member to take 
when proceeding to go to the beach. Brainstorm on what needs to be in the checklist. 
Ensure all the necessary equipment has been gathered and a detailed checklist on what to 
observe have been written down. 

6. After an acceptable checklist has been crafted, the students turn their attention to plan out 
for the field visit and assign roles while on the field visit.

• Ensure to check the plan before the field trip.

• What should be done at the field? Consider safety issues.

7. Returning back to class let the groups test their hypothesis and formulate a conclusion by 
collating, processing, analyzing and presenting the information in a variety of ways such as 
undertaking on designing a wall magazine. Students will have the opportunity to further 
explore any questions that may have arisen when they were investigating. This would also 
be opportune time to revisit some of the initial activities from Exploring to Narrowing down 
sections, for the students to witness how their knowledge on beaches has increased. Was 
your hypothesis right, if not why?
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Do a project in groups of fives to study the steps that have been taken by your island council to stop 
beach erosion. Take pictures of the eroded area and suggest a solution to your own island and what 
school students can do to prevent beach erosion on an annual basis. The exercise is designed to 
sample student thinking at different stages and to check on skill development related to observation, 
analysis, and evaluation. 

ASSESSMENT

CRITERIA 5 4 3 2 1

Content All 
information 
presented 
in the 
project clear, 
accurate and 
thorough

Most 
information 
presented 
in the 
project clear, 
accurate and 
thorough

Most 
information 
presented 
in the 
project clear, 
accurate but 
not thorough

Information 
presented 
had several 
inaccuracies 
or was not 
usually clear 

Information 
is irrelevant 
and not 
clear at all

Tools for data 
collection

A variety of 
tools were 
efficiently 
used to 
collect data

Adequate 
amount of 
tools were 
used to 
collect data

Less number 
of tools 
were used to 
collect data

Very few tools 
were used to 
collect data

No tools 
were used 
to collect 
the data

Organization Information is 
presented in 
a logical order 
and is easy to 
follow

Information is 
presented in 
a logical order 
but still not 
generally easy 
to follow

Information is 
presented in 
a logical order 
but difficult to 
follow

Information is 
not presented 
in a logical 
order making 
it difficult to 
follow to a 
great extent

Information 
is not 
presented 
in a logical 
order 
making it 
unable to 
follow 

Solution A lot of 
thought 
was put in 
to giving a 
do-able and 
effective 
solution 

Some thought 
was put in 
to giving a 
do-able and 
effective 
solution

Some thought 
was put in to 
giving a do-
able solution 
but some 
solutions are 
ineffective

Little thought 
was put in 
to giving a 
do-able and 
effective 
solution

No thought 
was put in 
to giving a 
do-able and 
effective 
solution
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15		Adapted	from	the	rubric	designed	by	Mariyam	Shiran	and	Aishath	Sinaau

CRITERIA 5 4 3 2 1

Collaborative 
work

Always listens 
to, shares 
with and 
support the 
efforts of 
others in the 
group. Tries 
to keep all 
together in 
the group

Usually listens 
to, shares 
with and 
support the 
efforts of 
others in the 
group. Tries 
to keep all 
together in 
the group

Often listens 
to, shares 
with and 
support the 
efforts of 
others in the 
group. Tries 
to keep all 
together in 
the group

Sometimes 
listens to, 
shares with 
and support 
the efforts of 
others in the 
group. Tries 
to keep all 
together in 
the group

Rarely 
listens to, 
shares with 
and support 
the efforts 
of others in 
the group. 
Tries to keep 
all together 
in the 
group15
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STUDENT 
RESOURCE 
SHEET  1

What I know What I want to find out How can I learn more

BEACHES
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  2

Timeline Activities that harm the 
beach

Activities that do not harm 
the beach or may do some 
good for the beach

Before 1980 People used to take sand from 
the beach

There used to be a seawall 
made of coral at the back of 
the beach

September 2010

October 2012

December 2014

Draw the activities in the provided sheet (Internet research plus interviews with the elders 
in the community).

BEACH PROFILE
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BEACH MAP

Set a time during the cooler daylight hours to visit the beach. Brief the group on their tasks.

Divide the group into pairs and make sure each pair has a notebook and pen.

Each pair writes down, or draws all the different features they observe at the beach, e.g.

• Tide

• Beach materials (sand, stones), rocks – outcrops, timber, garbage, oil

• Buildings on or behind the beach, access points, sea defenses drainage ditches, outfall 
pipes

• Waves, wind direction, plants and animals, turtle nesting areas

• Vegetation behind and on the beach

• Number of people and what are they doing

• Fishers, fish pots, nets, engines 

Group returns and together they can make a big map.16

• Set a time during the cooler daylight hours to 
visit the beach

• Brief the group on their tasks

• Divide the group into pairs and make sure each 
pair has a notebook and pen

• Each pair writes down, or draws all the different 
features they observe at the beach, e.g.

- Tide

- Beach materials (sand, stones), rock outcrops, 
timber, garbage, oil

- Buildings on or behind the beach, access points, 
sea defences

- Drainage ditches, outfall pipes

- Waves, wind direction, plants and animals, 
turtle nesting areas

- vegetation behind and on the beach

- Number of people and what are they doing, 

- Fishers, fish pots, nets, engines

• Group returns to the meeting place and together they make a master sketch plan; often it is best to make 
a rough version and then a final version

Sample Sketch map

needs:  
•  notebooks and pens for each pair, flip chart paper and markers

output: 
•  master sketch plan of the beach

8

15 minutes 

aCTiviTiES

1–1.5 hoursmaking a map  
of the beach3

• Hold a meeting to discuss and document how 
this beach used to look in the past, try and 
encourage the community elders to come to this 
meeting

• Place the final version of the sketch map in a 
position where everyone can see it

• Take pictures of the beach

• Ask everyone to contribute their memories about 
how the beach used to be in the past

• Record the observations and try and make a time 
line of the beach 

• Satelite pics are easily accessible why not try to 
get one 

sample time line

Before 1980  There used to be a seawall made of coral at the back of the beach

1980s 2 houses behind this beach were washed away, families moved to another  
 location.      

1990  Beach was wide enough for 2 trucks to drive side by side along the beach

1996 Harbour was built and sand from this beach was used in the construction.  
 Many bags and truck loads of sand removed

1997 Many palm trees were undermined and fell into the sea

2001 Island Committee requested help with the erosion from the government

2005 Sand removal from the beach continues after the tsunami   

discuss the time line:
• What does it show about the pattern of erosion?

• Did the erosion get worse when the harbour was built, was this due to the sand being taken from the 
beach, and/or the solid jetty interfering with the natural movement of sand?

• Will the beach get wider if the sand mining is stopped?

• Where can people get sand from safely?

needs: 
•  meeting room, flipchart paper and markers

output: 
•  time line of the beach history, 

•  group furthers their own understanding about how the beach has changed over time

 9

15 minutes 

bEaChwaTCh

1–1.5 hoursdeveloping the hiStory 
of the beach 4

16  Live	&	Learn	(2006)	Beachwatch
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BEACH MONITORING DATA FORM

Date Point 1 Point 2 Point 3 High/mid/
low tide

Comments
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HOW TO RECORD BEACH CHANGES

Set up at least 3 places where beach width will be measured.

Beach width is the distance from a fixed point behind the beach to the high water mark.

The fixed point may be a building, a tree or a wall, something permanent that cannot be 
moved easily.

The high water mark is the highest point to which the waves reached on that particular day. 
It is usually easy to identify on a beach, by a line of debris such as seaweed, shells or pieces 
of wood, or by differences in the colour of the sand between the part of the beach that has 
recently been wetted by the water and the part that remains dry.

• Write down a description of the fixed point that is used for each measurement point so 
that you will be able to return to it easily on another occasion, and note the position of 
the fixed points on the sketch map.

• With two people, one standing at the fixed point and one at the high water mark, lay 
the tape measure on the ground and pull the tape measure tight. Record the distance 
in meters and centimeters, together with the date and time on the datasheet. Then 
proceed to the next point and repeat the process.

• Label your three points either with physical names or a notation system  (A, B, C or 1, 
2, 3).

• Record the state of the tide (high, mid-tide, low) on the data sheet.

• Note down anything unusual in the comments section on the data sheet.

• You can always add additional measurement points to the original three.

Name --------------------------------- Date ---------------------------------
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STUDENT 
  RESOURCE
         SHEET  5

HOW TO RECORD BEACH CHANGES

1. Set up at least 3 places where beach width will be measured.

2. Beach width is the distance from a fixed point behind the beach to the high water mark.

3. The fixed point may be a building, a tree or a wall, something permanent that cannot 
be moved easily.

4. The high water mark is the highest point to which the waves reached on that particular 
day. It is usually easy to identify on a beach, by a line of debris such as seaweed, shells 
or pieces of wood, or by differences in the color of the sand between the part of the 
beach that has recently been wetted by the water and the part that remains dry.

• Write down a description of the fixed point that is used for each measurement 
point so that you will be able to return to it easily on another occasion, and note 
the position of the fixed points on the sketch map (Activity 3).

• With two people, one standing at the fixed point and one at the high water mark, 
lay the tape measure on the ground and pull the tape measure tight. Record 
the distance in meters and centimeters, together with the date and time on the 
datasheet. Then proceed to the next point and repeat the process.

• Label your three points either with physical names or a notation system  (A, B, C or 
1, 2, 3).

•  Record the state of the tide (high, mid-tide, low) on the data sheet.

• Note down anything unusual in the comments section on the data sheet.

• You can always add additional measurement points to the original three.

Rock headland

Beach width measurement points

Rocky shore 

STUDENT 
RESOURCE 
SHEET  5
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A beach, or strand, is a geological formation consisting of loose rock particles such as sand, gravel, 
shingle, pebbles, cobble, or even shell along the shoreline of a body of water. Some geologists 
consider a beach to be just this shoreline feature of deposited material. There are several conspicuous 
parts to a beach, all of which relate to the processes that form and shape it. The part mostly above 
water (depending upon tide), and more or less actively influenced by the waves at some point in the 
tide, is termed the beach berm. The berm is the deposit of material comprising the active shoreline. 
The berm has a crest (top) and a face — the latter being the slope leading down towards the water 
from the crest. At the very bottom of the face, there may be a trough, and further seaward one 
or more long shore bars: slightly raised, underwater embankments formed where the waves first 
start to break. The sand deposit may extend well inland from the berm crest, where there may be 
evidence of one or more older crests (the storm beach) resulting from very large storm waves and 
beyond the influence of the normal waves. At some point the influence of the waves (even storm 
waves) on the material comprising the beach stops, and if the particles are small enough (i.e. sand), 
winds shape the feature. Where wind is the force distributing the grains inland, the deposit behind 
the beach becomes a dune. The line between beach and dune is difficult to define in the field. Over 
any significant period of time, sand is always being exchanged between them. The drift line (the high 
point of material deposited by waves) is one potential demarcation. 

This would be the point at which significant wind movement of sand could occur, since the normal 
waves do not wet the sand beyond this area. However, the drift line is likely to move inland under 
assault by storm waves. How beaches are formed? Beaches are deposition landforms, and are the 
result of wave action by which waves or currents move sand or other loose sediments of which 
the beach is made as these particles are held in suspension. Alternatively, sand may be moved by 
saltation (a bouncing movement of large particles). Beach materials come from erosion of rocks 
offshore, as well as from headland erosion and slumping producing deposits of scree. A coral reef 
offshore is a significant source of sand particles. The shape of a beach depends on whether or not 
the waves are constructive or destructive, and whether the material is sand or shingle. Constructive 
waves move material up the beach while destructive waves move the material down the beach. On 
sandy beaches, the backwash of the waves removes material forming a gently sloping beach. On 
shingle beaches the swash is dissipated because the large particle size allows percolation, so the 
backwash is not very powerful, and the beach remains steep. 

Cusps and horns form where incoming waves divide, depositing sand as horns and scouring out sand 
to form cusps. This forms the uneven face on some sand shorelines. There are several beaches which 
are claimed to be the “World’s longest”, including Cox’s Bazar, Bangladesh (120kms), Fraser Island 
beach, 90 Mile Beach in Australia and 90 Mile Beach in New Zealand and Long Beach, Washington 
(which is about 30km). Wasaga Beach, Ontario on Georgian Bay claims to have the world’s longest 
freshwater beach. Beaches and recreation beaches have long been a popular attraction for tourism 
and recreation. Especially popular are seaside resorts and large white sand beaches. Residents and 
tourists alike use beaches as a place for leisure and sport. The relatively soft formation of sand is 
comfortable to sit or lie on, and entering and exiting the water is far easier across a sand beach than 
a rocky shore. The waves present at beaches add to the enjoyment and make the sport of body 
surfing and related activities possible. One of the many attractions of a sand beach, especially for 
children, is playing with the sand, building sand castles and other constructs. 

7 3
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Walking the beach is also popular. People usually walk the beach with bare feet. It is typically done 
near the shore line, where the sand is wet and therefore more convenient to walk on. 

Artificial beaches: Some beaches are artificial; they are either permanent or temporary (For examples 
see Monaco, Paris, Rotterdam, Hong Kong and Singapore). The soothing qualities of a beach and the 
pleasant environment offered to the beachgoer are replicated in artificial beaches, such as “beach 
style” pools with zero-depth entry and wave pools that recreate the natural waves pounding upon 
a beach. In a zero-depth entry pool, the bottom surface slopes gradually from above water down 
to depth. Another approach involves so-called urban beaches, a form of public park becoming 
common in large cities. Urban beaches attempt to mimic natural beaches with fountains that imitate 
surf and mask city noises, and in some cases can be used as a play park. Beach nourishment involves 
pumping sand onto beaches to improve their health. Beach nourishment is common for major 
beach cities around the world; however the beaches that have been nourished can still appear 
quite natural and often many visitors are unaware of the works undertaken to support the health 
of the beach. Such beaches are often not recognised as artificial. Beaches as habitat: A beach is an 
unstable environment which exposes plants and animals to harsh conditions. Some small animals 
burrow into the sand and feed on material deposited by the waves. Crabs, insects and shorebirds 
feed on these beach dwellers. The endangered Piping Plover and some tern species rely on beaches 
for nesting. Sea turtles also lay their eggs on ocean beaches. Seagrasses and other beach plants 
grow on undisturbed areas of the beach and dunes.17  
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17  EDC,	UNICEF	(2008)	Biodiversity	flip	chart
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18		Live	&	Learn	(2006)	Beachwatch

BUILDING A SAFE DISTANCE FROM THE  BEACH
• A healthy beach is the best form of sea defence – it absorbs wave energy and it reforms naturally 

after a storm. Leaving the beach sufficient space to move naturally, to change its size and shape, 
is important in maintaining beach health.

• Ensuring new buildings are a ‘safe’ distance from the dynamic beach zone, helps conserve the 
beach and the buildings.

• Ensuring there is as wide a band of vegetation as possible between buildings and the sea is the 
best way, the cheapest way and the most long lasting way of coping with beach erosion.

• Relocating buildings in danger of falling in the sea to new locations further inland may be an 
effective way to cope with beach erosion.18
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THREATS TO BEACHES

Beaches are areas of continuous change where the natural forces of wind and water interact with the 
land. These changes have been taking place for millennia and are the result of both natural forces 
and human activities. Natural forces include wind, waves, currents, tides and also extreme weather 
events such as storms and tsunamis. Human activities that influence the beach include sand and 
coral mining, trampling on coral reefs, building harbors and jetties and dredging and reclamations. 
Beach erosion takes place when the beach and the land behind the beach is worn away by the 
action of the waves and a new coastline is established further inland.

A healthy beach is the best form of sea defence- it absorbs wave energy and it reforms naturally 
after a storm. Leaving the beach sufficient space to move naturally to change its size and shape is 
important to maintaining beach health. Ensuring new building is a ‘safe’ distance from the dynamic 
beach zone helps conserve the beach and the buildings. Ensuring there is a wide band of vegetation 
as possible between buildings and the sea is the best way and most long lasting way of coping with 
beach erosion.

In the Maldives beaches are very important to every island. On many islands attempts have been 
made to minimize erosion through the construction of seawalls, groynes and breakwaters. On some 
islands sand is dredged from the bottom of the lagoon by a suction dredge and pumped onto the 
beach. However dredging can cause a great deal of turbidity (suspended particles in water) that can 
cause damage to coral reefs and sea grass beds, so it is necessary to take special measures such as 
using silt curtains and creating settling ponds on the beach to prevent the sediment from reaching 
the sea.

Another major threat to the beaches is from inappropriate waste disposal. Unfortunately beaches 
are often dumping grounds for waste and litter!

Traditionally we have thrown our waste either on the beaches, in the forests or at sea, and because 
it was mostly organic it would break down quickly and not cause many problems. However wastes 
are no longer just made of organic materials; they also are made from metals, plastics and hazardous 
wastes. Also, we are producing a lot more waste. This means that dumping mixed waste around our 
islands at different places on the beach or forest, or burning it, is no longer effective in removing 
waste from our islands. These new wastes do not breakdown quickly, so the wastes remain on our 
islands for longer, possibly affecting our health, environment and jobs.

Every day waste is dumped onto the beach, which looks horrible; smells bad and can affect our 
health! If this waste gets washed into the sea, other animals such as turtles can accidentally eat 
plastic bags and they can die!
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Due to intense use by the expanding human population, beaches are often dumping grounds 
for waste and litter, necessitating the use of beach cleaners and other cleanup projects. More 
significantly, many beaches are a discharge zone for untreated sewage in most underdeveloped 
countries; even in developed countries beach closure is an occasional circumstance due to sanitary 
sewer overflow. In these cases of marine discharge, waterborne disease from fecal pathogens and 
contamination of certain marine species is a frequent outcome.19

19  EDC,	UNICEF	(2008)	Biodiversity	flip	chart
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EB 2.1  Recognizes that Earth’s surface changes over time.

a. Identifies some agents (wind, moving water, waves) can cause changes to the Earth’s surface  
 over time (e.g. changing of landscape).

b. Observes changes to Earth’s surface (e.g., beach area, mangroves) that has occurred over time.

WS3.1  Takes care of themselves, others and respects others’ viewpoints.  

e. Demonstrates the understanding about why we need to look after environment.

ST1.1  Explores the use of science in everyday life and identifies how scientists work. 
b.	 Identifies	that	scientific	knowledge	is	applied	in	everyday	activities.

CHANGING THE EARTH’S SURFACE 2.3

45 minutes X 2 periods

Instruct students to follow the DENT (Define, Explore, Narrow and Test).

STEP 1  DEFINE THE PROBLEM
Explain the steps in problem based learning approach (DENT) and introduce the problem.

1. Why is the environment so important? 

2. Can you identify some good practices that have changed over time?

3. Can you identify some bad practices that have changed over time?

4. What do you see here that is similar to your island?

5. Do you think islands were better or worse in the past? Why?

6. What good practices could you promote and introduce to your community?

FOCUS QUESTIONS 
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The Problem

Aminath is from Thiladhoo island in Lhaviyani atoll and she studies in grade 6. Aminath’s grandfather 
Hassan used to tell all the children a bedtime story every night before going to bed. Aminath’s 
grandfather has lived on this island for the last 80 years since he was born in this island and never 
ventured out of the island. Grandfather told Aminath and her friends that the island has changed 
since he was a child there were many goat pens (bakari koshi) that belonged to their household and 
others in the Eastern side of the island, which is now eroded, and part of the sea. The island has been 
reclaimed very recently and the coastline has changed very much after the reclamation. However, 
there has been erosion on one side where the coconut palms have been taken away due to the 
erosion every year. Although a large part of the island has been reclaimed, the land is used for housing 
and industrial purposes. 

Aminath got very curious as to why the island has been changing. 

“Why can’t we have more playgrounds and parks for us to play in this island?”

TEACHER’S NOTES

The instruction to be provided by the teacher is to study satellite images, and geographical 
surveys, and media reports to gather their data. They should mark any changes they find on the 
map.Depending on when the map was made, students should look for a current coastline or the 
past one. They were to study why the coastlines changed. Was it due to hurricanes or tides? Was 
it due to human interference? Did the island grow or did the island change? Students could also 
make 3-D models of their coastlines.20  

? How have the coastlines changed in this island? Why do you think is the cause?

The teacher can pose questions like, 

1. How can we obtain further information on threats to the environment?

2. How do people use the environment?

3. What are the things they could do to keep the environment clean?

4. What are some of the threats to the environment? Is it natural or human-made?

5. What are some of the threats to the environment?

Use Student Resource Sheet 1: Shoreline - KWL Chart

?

20		EPA,	(2010)	Coastal	Monitoring,	Reef	Island	Shoreline	Dynamics	and	Management	Implications
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STEP 2  EXPLORE POSSIBLE SOLUTIONS
The following activities will assist students to decide on exploring the aspect that they wish to research 
regarding the environment of the island. Using the ideas that have been raised in the previous activity 
(focus questions), ask the students to develop hypotheses or questions they want answered concerning 
their own environment. The following activity will guide the students in their investigations of the 
natural and man-made environment.

The students divide into groups to debate about the environmental problems in their own island and 
how the coastlines have changed. Discuss and fill in the problem tree with the assistance of resource 
sheet 2. 

Use Student Resource Sheet 2: Problem tree

Organizing Ourselves
From the questions that have been raised by previous discussions, identify the steps that need to be 
taken for further study to occur. The following may need to be considered:

Research information on how the environment looked like before and how it could be improved. A 
special focus on the coastlines and how it has changed over time, the beaches, the green belt near 
the beach, the corals in the lagoon areas, the protected areas if any and the mangroves and built up 
area plus the trees in home gardens and the wooded areas of the island. 

• Was it due to natural disasters or tides?  

• Was it due to human interference? 

• Did the island grow or did the island change?

• How has the environment changed? 

• Are the changes good or bad? What type of information do we need and how do we find and 
collect this information?       

• What is the best way of allocating tasks and getting the information from the island council – of 
island maps now and 20 years back, 30 years back, from the reports? 

• How will we organize or present our findings?

STEP 3  NARROW YOUR CHOICES
The following activities involve students in shared experiences that provide new information about 
the topic and stimulate curiosity.

Role-playing according to the problems and solutions and other information gathered.

Student Resource Sheet 3: Roles identified for the group.

Establishing protocols
Spend about ten minutes with resource sheet 3 on discussing the issues at hand while acting the roles 
assigned to them. Go through the student resource sheet 3 before starting the work. 

Materials

• Role cards to be printed individually on card paper.
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Keeping a beach journal to record the changes in the shoreline

Keeping an accurate and permanent record of major wave events, storms and other activities that 
affect your beach can provide useful information for beach managers and others wanting to help the 
beach become more resilient to climate change. Visit the beach and take photos after a major weather 
event and keep a record of significant storms and major beach changes over a period of months 
or a year. Encourage the students to make the journal entries as detailed and accurate as possible. 
Drawings and photographs are useful additions to the journal. 

Sample entries are as follows: 

• 24 December 2015, heavy rains cut a deep channel 10 m wide at the southern end of the beach; 
by 15 November 2009 the channel had filled up with sand.

• 14 January 2016, large sea swells more than 3 m high affected the beach for two days. No beach 
users or tourists could go swimming. A lot of sand disappeared and tree roots were exposed, one 
tree fell down.

•  4 June 2016, a tropical depression affected the island for two days. There were high winds, high 
waves and a lot of rain. Again a lot of sand disappeared. 

Observations and entries should be made after a major weather event such as a storm, a period of 
very high winds or heavy rainfall. The observations and records can provide a permanent record of 
major weather events and how they affect the beach. This information can be entered in a Database. 
You will be surprised how useful this information can be – for beach managers, for coastal engineers 
and even for persons wishing to develop coastal property. Such information is rarely recorded, so 
your group may be the first to do so at your beach. The information also contributes to the growing 
inventory about climate change and how it impacts ecosystems locally and globally.21

ASSESSMENT

21		Adapted	from	UNESCO,	(2010)	Sand	watch	manual

STEP 4  TEST YOUR SOLUTIONS
Design a solution tree as a wall poster based on the solutions the group has come up with in the 
previous discussions. Students at this stage will be collating, processing, analyzing and presenting the 
information in a variety of ways. Students will have the opportunity to further explore any questions 
that may have arisen when they were investigating. This would also be opportune time to revisit some 
of the initial activities from the problem tree and the information gathered in and the discussions in 
the role-play in coming up with the solution tree.

Student Resource Sheet 4: Solution tree

Further Information: Response of reef island shorelines to seasonal climate oscillations: South Maalhosmadulu atoll, 

Maldives Paul S. Kench School of Geography and Environmental Science, University of Auckland, Auckland, New Zealand 

Robert W. Brander School of Biological, Earth and Environmental Sciences, University of New South Wales, Sydney, New 

South Wales, published 6 January 2006 PP 1-5 

Extension Activity  
The solution tree can be displayed in the school premises for the other students to view.
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SHOREINE - KWL CHART

What I know about my 
shoreline and beach area

What I want to find out 
about the beach and 
shoreline regarding changes 
and why

How can I learn more about 
changes to the beach and 
shoreline over time
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PROBLEM TREE EXAMPLE 

CONSEQUENCES

PROBLEMS

CAUSES
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STUDENT 
RESOURCE 
SHEET  3

ROLES IDENTIFIED FOR THE GROUP.

You	are	the	island	councilor.	You	are	having	
a	meeting	with	the	selected	members	
of	the	community	on	the	betterment	of	
the	your	environment.	Your	background	
is	environmental	management	and	you	
need	to	discuss	these	issues	with	the	
community.	

You	are	influential	businessman	in	your	
community.	You	own	three	guesthouses	
and	two	restaurants	in	the	island.	You	are	
very	concerned	about	the	erosion	of	the	
beach	area	near	your	guest	houses.	

You	are	the	chief	of	the	police	unit	in	the	
island.	Your	mandate	is	to	work	with	the	
community	and	maintain	peace	within	the	
island	community.	You	are	also	concerned	
with	the	littering	on	the	beaches	and	the	
coastline	changes	due	to	littering.	

You	are	the	school	principal	and	the	whole	
community	has	a	lot	of	respect	for	you.	
You	are	very	concerned	with	the	littering	
on	the	roads	especially	near	the	school	
grounds	and	beaches.	

You	are	a	citizen	who	is	very	concerned	
about	people	taking	sand	from	the	
beaches.	Although	the	island	council	has	
announced	two	months	back	that	taking	
sand	from	the	beach	area	is	prohibited	
people	still	take	sand	while	they	go	to	the	
beach	with	their	containers	to	throw	away	
the	rubbish	and	return	with	the	buckets	
full	of	sand.		

You	are	the	health	assistance	of	the	health	
post	in	the	island.	You	are	very	concerned	
with	the	issue	of	dumping	waste	near	the	
beaches.	When	it	is	raining,	the	waste	
that	is	thrown,	especially	the	cans	and	the	
bottles,	fill	up	with	water	and	mosquitoes	
start	breeding	in	these	bottles	causing	
dengue	during	the	rainy	season.		
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         SHEET  4

SOLUTION TREE

Identify solutions and complete the solution tree. One has been done for you.

Building of sea walls
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EB3.1  Explores how living things use Earth’s resources.

a. Investigates the ways that living things use the Earth’s resources.

b. Identifies that natural resources can be living or non -living things.

c. Recognizes ways to reduce the wastage and over-usage of resources.

WS2.1  Conducts simple investigations.  

c. Plans simple procedures in carrying out simple investigations.

f. Organizes data in appropriate ways.

ST1.1  Explores the use of science in everyday life and identifies how scientists work 
a.	 Recognises	that	scientists	work	in	a	particular	manner	to	find	out	how	phenomena	occur		
	 (e.g.	experimenting,	planning,	testing	hypothesis	etc.).

RESOURCES – A BLESSING 4.1

45 minutes X 2 periods

Instruct students to follow the DENT (Define, Explore, Narrow and Test).

STEP 1  DEFINE THE PROBLEM
Explain the steps in problem based learning approach (DENT) and introduce the problem.

1. Why is the grouper fishery so important? 

2. How can you mange the grouper fishery?

3. Can you identify some good practices?

4. Can you identify some bad practices?

5. What do you see here that is similar in practices in your island?

6. Why is managing the grouper fisheries important?

7. What good practices could you promotes and introduce to your community to manage the 
grouper fishery?

FOCUS QUESTIONS 
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TEACHER’S NOTES

Groupers are long-lived, normally solitary and sedentary, protogynous hermaphrodites (change 
sex from female to male) which have late age-at-maturation and hence sex change. They live in 
coral reefs and stony environments, at depths of 0 to 200 m, occasionally 500 m (Heemstra et. al. 
1993) and feed on fish and invertebrates such as large crustaceans and cephalopods.

Groupers spawn and reproduce during full or new moon (species dependent) often in aggregations, 
sites for which at times are quite far from their home range.  They tend to return to the same 
site repeatedly for spawning. This spawning activity may last a few weeks and at times may be 
over several months. This makes groupers highly conspicuous to fishermen and susceptible to 
being caught in large quantities. Sadovy (2002) highlights the case of Epinephelus striatus in the 
Caribbean where the number of spawning fishes declined and aggregations ceased to form with 
increasing fishing pressure. E. striatus is listed as endangered on the IUCN (World Conservation 
Union) Red List of Threatened Species (http://www.iucn.org, Website accessed, May 2011).

The sex change strategy, long life, aggregation behaviour and the fact that they take bait readily, 
makes grouper populations highly susceptible to overfishing. Coleman et al. (1996) studied the 
effects of fishing on spawning aggregations of groupers (e.g. Mycteropercamicrolepis) in the 
eastern Gulf of Mexico. Their results revealed changes to population demographics such as 
decreased sizes of fish caught and decreased sizes at sex change as well as decreased male to 
female sex ratios (Coleman et al. 1996).22 

The Problem

Grouper fishing in the Maldives. 

Fazeel is from Vaavu atoll Felidhoo and since he was a very small boy, he used to go out and watch his 
father leaving for fishing in his grand big dhoani, which was called ROCKET. His father has promised 
him that he will take Fazeel out for a fishing trip once Fazeel is 10 years old. On Fazeel’s 10th birthday 
he was very excited and told all his friends that he was going out on the big red white and green 
dhoani with his bappa and could not sit quietly the whole week to wait for the following Saturday to 
go fishing. 

Finally the day arrived and mamma made special thashi bari (lunch box) for bappa and Fazeel to take 
out for the day. The day was very bright and sunny and the dhoani set out for fishing grouper. 

The captain of the dhoani and the other crew entered the water at different points in the reef using 
snorkeling gear and the baited line and a basket. Fazeel’s father explained that once a grouper is 
spotted the line is sunk in front of the grouper to attract its attention. Catch is collected in the basket, 
which once full is taken back to the vessel and unloaded.  “One of us has to keep watch on the vessel 
while all the others are in the water” said Fazeel’s father. Fazeel’s father went on to explain that in 
the olden days they used hand lines and caught groupers from small sized boats or mechanized little 
bokkuraas or small dhoanis. Sometimes the crew of the boat gets into the water very far from each 
other so that they will get a good catch and decrease the chance of catching small ones but it can also 
be risky and dangerous for the crew as well. 

22		Marine	research	center	Maldives	&	Marine	conservation	society,	(2011)	Management	plan	for	the	Maldives	grouper	fishery
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STEP 2  EXPLORE POSSIBLE SOLUTIONS

The following activities will assist students to decide on exploring the aspect that they wish to research 
regarding the environment of the island. Using the ideas that have been raised in the previous 
activity (focus questions), ask the students to develop hypotheses or questions they want answered 
concerning grouper fishery management in their own island or atoll. The following activity will guide 
the students in their investigations of the status of the grouper fisheries in the Maldives with the 
assistance of the readings provided.

The students divide into groups to discuss about the status of the groupers with the assistance of the 
provided readings. Discuss and fill in the resource sheets.

Student Resource sheet 1: Groupers

Student Resource sheet 2:  Local names of groupers

Students resource sheet 3: Depleting species

Students resource sheet 4: Readings  

Organizing Ourselves
From the questions that have been raised by previous discussions, identify the steps that need to be 
taken for further study to occur. The following may need to be considered:

Research information on how to engage the community members in sustaining the grouper 
management plan among the community members. Call for a community meeting and discuss how to 
conduct the community meeting. 

• Was it due to too many fishermen fishing in the same area?  

• Was it due to catching the baby groupers? 

• Was it due to catching the fully-grown adults caught by fisherman from the spawning grounds?

• Has the fisherman considered not catching groupers from the spawning grounds? 

• What type of information do we need and how do we find and collect this information?        

• What is the best way of allocating tasks and getting the information from the marine research 
center and from the island council and fisherman from the island (if any) and from medial reports? 

• How will we organize or present our findings?

Student Resource Sheet 5: Researching about the status of the groupers

STEP 3  NARROW YOUR CHOICES
The following activities involve students in shared experiences that provide new information about 
the topic and stimulate curiosity.

Role-playing according to the problems and causes and other information gathered.

Student Resource Sheet 6: Role cards

Establishing protocols
Spend about ten minutes with resource sheet 3 on discussing the issues at hand while acting the roles 
assigned to them. Go through the student resource sheet 3 before starting the work. 

Materials

• Role cards to be printed individually on card paper.
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STEP 4  TEST YOUR SOLUTIONS
Design an Action Plan/Report to the island council based on the solutions the group has come up 
with in the previous discussions. Students at this stage will be collating, processing, analyzing and 
presenting the information in a variety of ways. Students will have the opportunity to further explore 
any questions that may have arisen when they were investigating. This would also be opportune time 
to revisit some of the initial activities from the information sought on the life cycle of groupers and the 
spawning practices and different practices and ways fishermen catch groupers for export purposes. 

Student Resource Sheet 7: Format for the action plan

Extension Activity  
The action plan can be shared with the officials from the island council and the Marine Research 
Center.

ASSESSMENT

Rubric to evaluate the Action plan/report 
Criteria 5 4 3 2 1

Content All information 
presented in 
the report clear, 
accurate and 
thorough

Most information 
presented in 
the report clear, 
accurate and 
thorough

Most information 
presented in 
the report clear, 
accurate but not 
thorough

Information 
presented 
had several 
inaccuracies or 
was not usually 
clear 

Information is 
irrelevant and not 
clear at all

Tools for data 
collection

A variety of tools 
were efficiently 
used to collect 
data

Adequate number 
of tools were 
used to collect 
data

Less number of 
tools were used 
to collect data

Very few tools 
were used to 
collect data

No tools were 
used to collect 
the data

Organization Information is 
presented in a 
logical order and 
is easy to follow

Information is 
presented in a 
logical order but 
still not generally 
easy to follow

Information is 
presented in a 
logical order but 
difficult to follow

Information is 
not presented in 
a logical order 
making it difficult 
to follow to a 
great extent

Information is 
not presented in 
a logical order 
making it unable 
to follow 

Solution A lot of thought 
was put in to 
giving a do-able 
and effective 
solution 

Some thought 
was put in to 
giving a do-able 
and effective 
solution

Some thought 
was put in to 
giving a do-able 
solution but some 
solutions are 
ineffective

Little thought was 
put in to giving 
a do-able and 
effective solution

No thought was 
put in to giving 
a do-able and 
effective solution

Collaborative 
work

Always listens 
to, shares with 
and support the 
efforts of others 
in the group. 
Tries to keep all 
together in the 
group

Usually listens 
to, shares with 
and support the 
efforts of others 
in the group. 
Tries to keep all 
together in the 
group

Often listens 
to, shares with 
and support the 
efforts of others 
in the group. 
Tries to keep all 
together in the 
group

Sometimes listens 
to, shares with 
and support the 
efforts of others 
in the group. 
Tries to keep all 
together in the 
group

Rarely listens 
to, shares with 
and support the 
efforts of others 
in the group. 
Tries to keep all 
together in the 
group23

23		Adapted	from	the	rubric	designed	by	Mariyam	Shiran	and	Aishath	Sinaau
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GROUPERS - KWL CHART

What I know about 
groupers

What I want to find out 
groupers

How can I learn more 
about groupers

STUDENT 
RESOURCE 
SHEET  1
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Name ----------------------------------  Date ------------------------------

LOCAL NAMES OF GROUPERS

STUDENT 
  RESOURCE
         SHEET  2

Grouper species commonly utilized in the export industry24

Scientific Name English Name Dhivehi Name
Aethalopercarogaa Red mouth grouper Ginimasfaana
Anyperodonleucogrammicus Slender grouper Boalhajehifaana
Cephalopholisargus Peacock hind Mas faana
Cephalopholisminiata Coral hind Kovelifaana
Epinephelusareolatus Areolate grouper Thijjehifaana
Epinephelusfasciatus Black tip grouper Raiygalhifaana
Epinephelusflavocaeruleus Blue and yellow grouper Dhonnoofaana
Epinephelusfuscoguttatus Brown marbled grouper Kasfaana
Epinephelusmacrospilos Big spot grouper Fijjehifaana
Epinephelusmerra Honey comb grouper Lahfaana
Epinepheluspolyphekadion Camouflage grouper Kula faana
Epinephelusspilotoceps Four saddled grouper Asdhaanufaana
Plectropomusareolatus Squaretail coral grouper Olhufaana
Plectropomuslaevis Black saddled coral grouper Kula olhufaana
Plectropomuspessuliferus Roving coral grouper Dhonolhufaana
Variolaalbimarginata White edged lyretail Kanduraiyhaa
Variola. louti Moontail sea bass Kanduhaa

24		Marine	research	center	Maldives,	Marine	conservation	society	(2011)	Management	plan	for	the	Maldives	grouper	fishery
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STUDENT 
RESOURCE 
SHEET  3

DEPLETING SPECIES OF GROUPERS
Immature percent of key grouper species, in current (2010-2011) catch

Sample size Immature nos. Percent immature
A. ROGAA 1254 932 74.32
A. LEUCOGRAMMICUS 1552 799 51.48
C. ARGUS 2443 1947 79.70
C. MINIATA 1408 120 8.52
E. FUSCOGUTTATUS 497 479 96.38
E. SPILOTOCEPS 420 56 13.37
P. AREOLATUS 693 390 69.99
P. LAEVIS 1046 1034 98.85
P. PESSULIFERUS 1897 1878 99.00
V. LOUTI 898 797 88.75

However, even with the catch of high number of smaller individuals, there are no management 
measures in place and exporters are now purchasing even the smaller individuals, in face of 
competition and market demand.

Lack of protection for spawning aggregations

Grouper spawning aggregations in the Maldives are well known by the fishermen and regularly 
targeted. Fishermen have reported that they target spawning aggregations of E. fuscoguttatus and 
P. areolatus, many of which are known by most grouper fishermen. A separate survey done through 
IUCN funding to identify reef fish spawning aggregations revealed that 87.5% of the interviewees 
were aware of the phenomenon of spawning aggregations and were able to identify a total of 175 
sites where they have seen these aggregations. Such a targeted fishery, especially one which targets 
spawning aggregations of the species should be managed through various methods of fisheries 
management to ensure its sustainability. To date only few spawning aggregation sites have been 
protected.  All  other spawning aggregation sites  are still  open to  the  fishery and are  regularly 
exploited, especially during the peak spawning periods.25 

25		Marine	research	center	Maldives,	Marine	conservation	society	(2011)	Management	plan	for	the	Maldives	grouper	fishery

*Note: Sample size in table indicates number of individuals for which lengths were measured
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STUDENT 
  RESOURCE
         SHEET  4

READINGS
Exploitation of marine resources has intensified in the Maldives in the last ten years. Tuna still being 
the dominant fishery, other existing fisheries have increased in scale and new ones have started. 
In addition to fish, other reef organisms are also being commercially exploited. Reef fish fishery, 
which remained subsistence for a long time, has now developed to a commercial scale. A recent 
development is fishing for some species of grouper to export them live or fresh.

Today, marine resources are being shared by two important economic sectors, fisheries and tourism. 
The investment of private sector on small scale fisheries is increasing, particularly on the exploitation 
of reef fish. These small scale fisheries, which are supplementary to tuna fishery, have considerable 
social and economic benefits. These activities provide additional employment for the fishermen 
during tuna fishing off-season or when tuna fishing is poor. If the supplementary opportunities are 
not there, fishermen have to look for non-fishery employment during such times, often at heavily 
populated Malé. As the exploitation of reef resources is expanding both in terms of variety and 
quantity, reef-based tourism is also developing bringing a considerable amount of foreign currency 
into the country. Diving, snorkeling and fishing on reefs have become major tourist attractions. Thus, 
fisheries and tourism - the two most important economic sectors - have to make compromises for 
their development.

The developing new fisheries pose two main threats: over-exploitation of resources and conflicts 
among resource users. Coral reef habitats in the Maldives are rich in variety, but poor in abundance 
of individual species - a characteristic common to many tropical habitats. Hence a commercial fishery 
wholly based on the natural stocks will soon be under the threat of over- exploitation, if the fishery 
is not being properly managed. Poor management also leads to conflicts among different interest 
groups or economic sectors sharing the common resources. Tourists do not like fishing from dive 
sites. On the other hand, fishermen believe that diving is a problem for bait fishery as baitfish get 
scared and scattered because of divers. Fishermen also hold the belief that removing groupers from 
reefs has negative impact on the bait fishery. As in the fisheries sector, within the tourism sector also 
there are antagonistic interest groups - such as divers and night fishing tourists.

To address the consequences of fisheries diversification, intensification and interactions with 
the tourism sector, fisheries, management has become a necessity. Fisheries management calls 
for collaborative efforts on the part of policymakers, researchers, administrators and island 
communities. In formulating management strategies, consideration has to be given to the fact that 
fisheries management involves imposing some form of restriction or the other on the age-old free 
access to resources, dealing with antagonistic interest groups, causing a possible imbalance to the 
livelihood of the people. The aim of this paper is to analyse the status of reef fish fisheries and 
suggest recommendations to develop and manage them.26 

26		Ministry	of	fisheries	and	agriculture	(n.d.)	Paper	3:	Exploitation	of	Reef	Resources:	Grouper	and	other	Food	Fishes	-	By	Hassan	Shakeel	
and	Hudha	Ahmed,	Marine	Research	Section



Name	----------------------------------	 	 Date	------------------------------

9 4

RESEARCHING ABOUT THE STATUS OF GROUPER SPECIES

Name of species What does research say?

STUDENT 
RESOURCE 
SHEET  5

Note down what your research tell you about the status of groupers.
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Name ----------------------------------  Date ------------------------------

ROLE CARDS

STUDENT 
  RESOURCE
         SHEET  6

You are the island councilor. You are 
having a meeting with the selected 
members of the fisher community on the 
grouper fishing. 

You are influential businessman in your 
community. You own three guesthouses 
and two restaurants in the island. You 
want to preserve the groupers because 
they are dive sites. 

You are the chief of the police unit in 
the island. Your mandate is to work with 
the community and maintain peace 
within the island community. You are 
also concerned with catching very small 
groupers. 

You are the concerned citizen who likes 
groupers very much and the whole 
community has a lot of respect for you. 

You are a keyolhu who has done grouper 
fishing for the last 20 years. You are very 
concerned about the depletion of the 
groupers and it takes you a whole day 
now to find good size groupers which the 
buyers have ordered. You want to know 
why the groupers stock is depleting. 

You are a fisherman who has done 
grouper fishing as well and are very 
concerned that the catch is not so good 
and want to know how to improve the 
catch.



Name	----------------------------------	 	 Date	------------------------------

9 6

STUDENT 
RESOURCE 
SHEET  7

FORMAT FOR THE ACTION PLAN

Date and time Responsible body Action taken Comments
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MANAGEMENT OBJECTIVES, STANDARDS AND MEASURES 
The overall aim of management is to establish an ecologically and economically sustainable grouper 
fishery in the Maldives.

The plan incorporate specific goals and objectives that address biological, social and economic 
dimensions of the fishery. The objectives are measurable and feasible and if agreed will bring about 
the desired outcome of a sustainable grouper fishery. Indicators such as stock size or numbers of 
fish being exported are used to monitor whether the objectives are being achieved.

In most cases the management objectives and proposed measures are at species level because it 
is clear  there  are  considerable  differences  between  the  species  with  regard  to  their  natural 
abundance and vulnerability to fishing pressure.  There is also a need to manage stocks at an atoll 
level in order to ensure that local depletion does not occur.

The biological goals 1 and 2 are considered the highest priority for the future sustainability of the 
fishery.

Goal 1: Biological

Protect the reproductive capacity of the grouper stock by conserving existing and potential spawning 
stock.

Objective 1: Limit the percentage of immature fish in the catch to less than 20%.

The most recent analysis revealed that 70% of all groupers that are exported are immature. This 
situation is unsustainable and it is clear that the number of immature fish being taken needs to be 
drastically reduced. The target is to reach a level below 20% for every species, in order to ensure that 
the majority of fish have a chance to breed at least once before being caught. Size limits specified 
in table below will be circulated to fishermen and exporters and random samples will be collected 
and analysed to ensure that this target is met. For all species, it is banned to exploit any individual 
below the specified size limit.27

9 7

27		Marine	research	center	Maldives,	Marine	conservation	society	(2011)	Management	plan	for	the	Maldives	grouper	fishery
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Species Weight (gm) Length (cm)
Aethaloperca rogaa 300 27.0
Anyperodon leucogrammicus 300 31.0
Cephalopholis argus 300 26.0
Cephalopholis miniata 300 26.0
Cephalopholis leopardus 250 20.0
Cephalopholis sexmaculata 250 20.0
Cephalopholis sonnerati 250 20.0
Cephalopholis urodeta 250 20.0
Epinephelus areolatus 500 30.0
Epinephelus caeruleopunctatus 500 32.0
Epinephelus fasciatus 250 25.0
Epinephelus flavocaeruleus 500 30.0
Epinephelus fuscoguttatus <500 AND BETWEEN

>1500 TO <4000
<31 AND BETWEEN

>45 TO <63
Epinephelus macrospilos 500 32.0
Epinephelus ongus 300 28.0
Epinephelus polyphekadion 450 31.0
Epinephelus spilotoceps 300 28.0
Plectropomus areolatus 600 35.0
Plectropomus laevis 600 35.0
Plectropomus pessuliferus 600 35.0
Variola albimarginata 500 25.0
Variola louti 500 31.0

Finalised Size limits for the different grouper species.
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Objective 2: Protect grouper spawning aggregations whenever or wherever they occur.

Targeting of spawning aggregations is widely practiced in the Maldives and is known to be one of 
the most common causes of stock collapse in other parts of the world.  While several options were 
considered at the workshop, the option which was favoured most was the permanent closure of 
certain sites for a declared period of time, whereby the site would be closed for all activities. Hence 
the following sites will be closed for a period of minimum 3 years, to all activity (inclusive of tourism 
activities). A key indicator for this would be absence of fishing activity at spawning aggregation sites. 
Surveillance of these spawning aggregation sites would require action and commitment from the 
Marine Police. The sites would be monitored during the closed period for changes in aggregation 
sizes. The first set of sites to be protected with immediate effect are listed below and shown in the 
images.28

28		Marine	research	center	Maldives,	Marine	conservation	society	(2011)	Management	plan	for	the	Maldives	grouper	fishery
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Dhiffushi Kanduolhi – North Male’ Atoll 

Aligau kandu – Lhaviyani atoll

Boamas kandu – Vaavu Atoll29

29		Marine	research	center	Maldives,	Marine	conservation	society	(2011)	Management	plan	for	the	Maldives	grouper	fishery
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Bodu and Kuda kanduolhi – Meemu Atoll

Kudahuvadhoo kanduolhi – Dhaalu Atoll

The status of grouper spawning aggregation sites will be reviewed at the Annual Grouper 
Management Workshop and sites may be proposed for removal or addition to the protected list as 
deemed appropriate.

Goal 2: Economic

Maximise incomes and returns from grouper fishing.

Objective 1: Reduce post-harvesting mortality to less than 5%.

Post harvesting mortality leads to economic losses and additional pressure on resources. Current 
mortality may be in the region of 20% or more and the target is to work towards lowering this rate 
to 5%. Best practice guidelines will be produced and mortality monitored through fishing and cage 
logbooks.30
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30		Marine	Research	Center	Maldives,	Marine	conservation	society	(2011)	Management	plan	for	the	Maldives	grouper	fishery
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Goal 3: Social

Social: Equitable sharing of reef resources with private (tourism) sector.

Objective 1: Reduce/ eliminate conflicts between tourist boats and fishing boats regarding use of 
areas of reef that are ‘open access’.

Draft protocols will be made and followed up with the Private Sector and Ministry of Tourism.

Summary of key management measures

1. Minimum size regulations, based on the theoretical size at maturity of each species. The 
‘safe limits’ for each species are already known and could be relatively easily introduced and 
monitored.  Information  including  photographs  of  all  species  with  minimum  size  will  be 
produced and all fishing boats / fish cages would have to carry this guidance and adhere to it.

2. Protect  grouper  spawning  aggregations  through  permanent  closure  of  certain  sites  to  all 
activities for a minimum period of three years.31  
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31 Marine	research	center	Maldives,	Marine	conservation	society	(2011)	Management	plan	for	the	Maldives	grouper	fishery



1 0 2

EB3.3  Explores water as an important resource and discusses ways to safeguard 
drinking water.

a. Appreciates water as precious resource and realises that potable water is limited.

b. Identifies the kind of threats to drinking water (e.g., no proper sanitary facilities- leads to   
 seeping of microorganisms to wells).

c. Discusses different ways local communities can collect and protect water (e.g., chlorinating   
 water and filtering).

WS3.1  Takes care of themselves, others and respects others’ viewpoints.  

c. Listens to and respects others’ viewpoints.

d. Discusses ways to reduce consumptions.

WATER – A NECESSITY 4.3

GRADE 6
11.1- WATER QUALITY

EB3.3  Researches the availability of water and the impact of human activities on the 
quality of water.

a.   Relates the comparative amount of fresh and salt water on the Earth to the availability of   
 water for living organisms.

b.   Describes the effect of human activities (e.g., landfills, use of fertilizers and herbicides,   
 farming, septic systems) on the quality of available water.

c.    Discusses measures taken to maintain quality of water in the community (e.g. boiling,   
 chlorinating etc.).
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45 minutes X 2 periods

Instruct students to follow the DENT (Define, Explore, Narrow and Test).

STEP 1  DEFINE THE PROBLEM
Explain the steps in problem based learning approach (DENT) and introduce the problem.

1. Why is water essential to all life?

2. What threats are there to our drinking water?

3. How can we collect drinking water?

4. How can we protect our drinking water?

FOCUS QUESTIONS 

TEACHER’S NOTES

Implications of the pollution of drinking water: Earth’s freshwater supply is limited and threatened 
by pollution and habitat destruction. Large amounts of habitats like wetlands that recharge and 
purify ground water have been destroyed.

In the developing world, 90% of all wastewater still goes untreated into local rivers and streams. 
Some 50 countries, with roughly a third of the world’s population, also suffer from medium or high 
water stress, and 17 of these extract more water annually than is recharged through their natural 
water cycles. The strain affects surface freshwater bodies like rivers and lakes, but it also degrades 
groundwater resources.

Because of overpopulation in many regions of the world, mass consumption and water pollution, 
the availability of drinking water per capita is inadequate and shrinking as of the year 2006. 
UNESCO’s World Water Development Report (WWDR, 2003) from its World Water Assessment 
Program indicates that, in the next 20 years, the quantity of water available to everyone is 
predicted to decrease by 30%. Therefore, water is a strategic resource and an important element 
in many political conflicts. There is a long history of conflict over water, including efforts to gain 
access to water. Some have predicted that clean water will become the “next oil”, making Canada, 
with this resource in abundance, possibly the richest country in the world. 

Fresh water—now more precious than ever in our history for its extensive use in agriculture, 
high-tech manufacturing, and energy production—is increasingly receiving attention as a resource 
requiring better management and sustainable use.

Contaminated drinking water represents a major human health hazard in many parts of the world. 
The World Health Organization estimates that 1.2 billion people are without access to safe drinking 
water.  Significant numbers of illnesses and deaths are reported annually as a result of waterborne 
diseases. Diarrhoea-related illnesses alone are estimated to cause two million deaths per year. 
The majority of these deaths occur in young children. 



1 0 4

32		http://www.epa.gov/gmpo/edresources/water	(accessed	on	10th	November	2015)

Most countries accepted the goal of halving by 2015 the number of people worldwide who do not 
have access to safe water and sanitation during the 2003 G8 Evian summit. Even if this difficult 
goal is met, it will still leave more than an estimated half a billion people without access to safe 
drinking water supplies and over 1 billion without access to adequate sanitation facilities. Poor 
water quality and bad sanitation are deadly; some 5 million deaths a year are caused by polluted 
drinking water.

An estimated 6,000 children die each day because of unsafe water supply, sanitation and 
hygiene. In 2004, the UK charity WaterAid reported that a child dies every 15 seconds from easily 
preventable water-related diseases. Among the most common of these water-related diseases, 
malaria continues to take its toll. There are some 100 million cases of malaria with between 1 and 
2 million deaths each year. To this can be added almost 4 billion cases of diarrhoea worldwide, 
killing 2.2 million people.32

Problem 1

Mariyam Adam lives in Hudusdhoo and has been looking after the community water tanks near the 
Salat mosque. She has been cleaning and looking after three water tanks with a capacity of 3000 
liters since she was 19 years old. The island chief then, had assigned her this task.  She does this on 
a voluntary basis, as she believes she can contribute to her community this way. Currently she is in 
charge of 4 tanks of 2500 liters capacity and 3 tanks of 3000 liters capacity. The whole island depends 
on these water tanks for their daily supply of drinking water.  

When the school reopened for the second semester most of the children and several adults in the 
island fell sick.  The school was closed because so many children were sick. The community could not 
understand why so many children suddenly got sick. The health center ran out of beds because so 
many children were admitted. Mothers spent so much time tending to the sick so that housework was 
neglected and families were confused. The councilor called for a community meeting to find out what 
the problem was. They all went to the mosque to pray to Allah(SWT) for the people to be cured soon.

The health worker looked everywhere and at last tested the water of the tanks. To her horror, the test 
indicated that the water had fecal contamination! The whole community went to see what was wrong 
with the water because the community members cleaned the tanks every fortnight. Mariyam Adam 
was very worried because it was the tanks that she looked after so well, that had caused everyone to 
get sick.

She asked everyone: 

“What could be the reason that the tanks got cat waste, when we keep on washing it regularly”??
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Problem 2

Haila and her friend Naree were playing outside in the garden where there was a big well. Father 
used to water the garden and clean his tools from that well. Naree was throwing all the toys that 
were very dirty and in need of a bath into the well. They both discussed very happily that all their toys 
would  be very happy after they have a long bath in the big well and they would ask Haila’s father to 
pick up the toys the following day so that they would be clean and pretty once again. They watched 
every toy fall to the bottom of the well making the well water very dirty. Haila’s father came back 
home that evening and saw that the well was very dirty and called Haila and asked her why the well 
was so dirty today. Haila explained that they were playing and Naree and she thought it was fun to 
throw all the dirty toys into the well so that it would become clean after sometime and anyway they 
needed a good shower. Halia’s father explained that people use water for watering plants and animals, 
agriculture, at home and other uses, including generating electricity. Home uses include drinking, 
cooking, bathing, laundry, gardening, in the toilets and for heating and cooling domestic places. Water 
is used for recreation, travel, and for livelihoods. Water is one of the most basic of human needs. 
Without water, life would not exist.

How can Haila’s father ensure that the water is safe?

The teacher can select any problem of his/her choice.

The teacher can pose questions like the following:

• Whose responsibility is it to look after the quality of our water?

• Why is there a need to look after the quality of our water?

• How do I know that water is safe?

• How can I look after the quality of our water?

• What can our community and I do to keep our water safe and maintain a good quality of water 
for the future? 

Use Student Resource Sheet 1: Drinking water - KWL chart

?
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STEP 2  EXPLORE POSSIBLE SOLUTIONS
The following activities will assist students to decide on exploring the aspect that they wish to research 
regarding the environment of the island. Using the ideas that have been raised in the previous 
activity (focus questions), ask the students to develop hypotheses or questions they want answered 
concerning the maintenance of water quality in their homes and in the community. The following 
activity will guide the students in their investigations of the status of water quality of Mariyam’s water 
tank.

• What is happening in this problem?

• Have they had similar experiences of illness in the family?

• Did they know why they have been ill?

• If not, what did they do to find out?

Discuss along the following questions:

• Did the students have the same experience? 

• What are the consequences of being ill? 

• How does ill health affect the family, the community and the children?

Alternatively, you can ask students to write about an experience that they have had (or observed 
elsewhere), where poor quality water was used for drinking or washing. What are the possible health 
effects of using poor quality water? Why should we be concerned about water quality? Ill health has 
been identified as a contributor to poverty. To break the poverty cycle, health is of utmost importance. 
The students are likely to identify the following experiences, or can be prompted into discussion of 
those: 

• Adults: Unable to work for long periods, unable to earn money; not being able to look after the 
children.

• Students: Not being able to go to school; unable to achieve in school; not being able to achieve 
in sports.

• Siblings also fall ill.

Use Student Resource Sheet 2: Ill health

Use the cards and develop with the students a cycle of ill health and poverty. A cycle of ill health 
and poverty could look something like the example in the resource sheet. Conclude this section with 
establishing what the main cause of the cycle of ill health and poverty is.

Ask students to record this activity in a Water Journal to be kept in all the steps and finalize the journal 
with the findings.
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Organizing Ourselves

From the questions that have been raised by previous discussions around ill health and poverty, 
identify the steps that need to be taken for further study to occur. The following may need to be 
considered:

Collect various water samples from different sources and qualities, and label accordingly (for example: 
rainwater from a tank, water from a well, greywater or used water from washing clothes or dishes, salt 
water, muddy water, water from a stagnant pool or puddle).

Place the samples of water on the table. The source of each sample should not be made known to the 
students at this stage yet.

Ask the students to look at the samples carefully and complete Student Resource 3: How I Use Water.

What would they use each sample for just by looking at their appearance, using a green pen. After 
recording their observations, reveal the actual source of each sample and ask if they would like to 
make any changes. Allow them to make the necessary changes using a red pen. Have the students 
answer the questions on Student Resource Sheet 3: How I Use Water. 

Ask students to record this activity in their Water Journal.

STEP 3  NARROW YOUR CHOICES
The following activities involve students in shared experiences that provide new information about 
the topic and stimulate curiosity.

Various substances added to water: The students will realize that some kinds of pollution in water can 
be easily seen but not others. Students will investigate what happens when different substances are 
added to water. Water’s cohesive qualities mean that it is able to dissolve certain substances. Not all 
solids can be dissolved in water. When substances dissolve in water, such as salt and sugar, the mixture 
is called a “solution”. When substances do not dissolve but settle to the bottom, such as soil and sand, 
the mixture is called a “suspension”. Sometimes when substances dissolve in water, they can be hard 
to see. They are also hard to remove. This poses a problem when you need to remove invisible or 
dissolved pollution from water.

For each group of students you will need the following: 
• 8 clear cups with 50ml of water
• ½ teaspoon of each of the following (these can be provided in a clear and labelled cup):
• bicarbonate of soda
• raw sugar
• rice grains
• salt
• vinegar
• tea leaves
• white sugar
• washing powder.
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Use Student Resource Sheet 4: Visible and invisible pollution of water – prediction and observation 
table, and introduce the properties of water. 

Explain to the students that you are going to add the 8 substances to one cup of water each.

Before you do this, ask the students to predict whether the substance will dissolve or not, whether it 
will be visible in water or not, or whether any coloring will occur. Ask the students to fill out their table 
on Student Resource Sheet 4 accordingly.

Add each substance to a cup with 50ml of water each and gently swirl each one.

The students observe and record what happens to each of the added substances. 

Discuss the results with the students and compare the predications with observations.

Some substances dissolve in water forming a solution, some do not (i.e. they remain a suspension). 
Substances and pollutants, that do not dissolve in water are easier to see. This makes it easier to 
identify polluted water, and these pollutants are easier to remove. It is more difficult to identify 
pollutants, such as nitrates, that dissolve in water because they are harder to see. Moreover, some 
substances like bacteria cannot be seen with the naked eye.  

It will become apparent that water needs to be tested to make sure it is safe to drink when there is 
reason for concern. Remind the students during the discussions that it is easier to prevent pollution 
rather than trying to remove it.

Who is responsible for our water quality? 

Following the above, you can lead a discussion among the students to encourage critical thinking and 
reflection. 

Student Resource Sheet 5: Story of Moosa

Write down a statement on a piece of paper that says: “The Maldives Government is responsible for 
looking after the water quality on our island”.

At one end of the room place the sign that reads ‘strongly agree’ and at the opposite end place the 
sign that says ‘strongly disagree.’ Draw a line between the two signs using chalk or masking tape.

Present students with the statement “The Maldives Government is responsible for fixing the water 
problems on our island” and tell them that they must consider this and decide if they support it or 
reject it. If they strongly agree they should stand closest to the ‘strongly agree sign’, if they strongly 
disagree they should stand at the opposite end of the room. They can also choose to stand anywhere 
else on the line in-between the two extreme opinions which represents a continuum (e.g. agree to 
some extent), or in the middle (agree and disagree to the same extent). NOTE: it is important to tell 
the students that there is no ‘right or wrong’ answer, however, they must think of reasons for their 
position.

Ask the students to provide their reasons for why they have decided to stand on their position on the 
line. If the students are clustered in groups, you may give them time to discuss their reasons between 
themselves and then select a spokesperson.
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After each student or group speaks the others should be encouraged to ask them questions. Allow 
students or group the opportunity to have their say.

Having considered a range of opinions, encourage the students to change their point of view (where 
they stand on the line and on the issue). Explain the importance and value of considering a range of 
ideas and being prepared to change your mind. Ask the students, if they changed their minds, what 
were some of the things that made them change? 

Ask students to record this activity in their Water Journal.

Our roles and responsibilities and water quality: It is important that everyone understands why 
freshwater is essential for life and is very valuable. Until everyone sees the value in looking after our 
water supplies, it will be very difficult to encourage people to learn and practice the skills needed to 
maintain and improve water quality. 

If the water source is contaminated, what can be done? You can discuss here community action and 
who in the community is responsible for what. 

Suffice to say here for the students that the bacteria can be killed by simply boiling water or adding 
bleach (chlorine) to the water, e.g. into the well. However, boiling water is not always feasible. It costs 
time, requires firewood or other fuel and too often is simply not practical. We use bleach (chlorine) 
to clean the water, but this should be done by an adult or older youth under strict adherence to the 
instructions. With a longer term focus, using new technology and practicing different behaviour are 
two ways in which water resources can be improved and maintained.

STEP 4  TEST YOUR SOLUTIONS
Students at this stage will be collating, processing, analyzing and presenting the information in a 
variety of ways. Students will have the opportunity to further explore any questions that may have 
arisen when they were investigating. This would also be opportune time to revisit some of the initial 
activities from the information sought on the water activities undertaken by the students.  Complete 
the journal in the groups. 
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Extension Activities
The students can use the information gathered and the concepts they have learnt about to get 
involved with the community, to inform and raise awareness and contribute to behavior change, for 
example by the following ways:

• Making a poster or mural showing the problems with water quality and how to fix them,

• Presenting the results at school or community meetings, 

• Sharing the results with other groups who are testing water,

• Educating people who are contributing to the problems and water quality impacts,

• Modifying their own actions or practices at the school, or

• Creating a media campaign to educate the community.  

You will need writing paper and pens, maybe a tape recorder. 

Discuss with the students the following:

• Characteristics of a radio contribution that is designed to raise awareness of the community (if 
possible, try to record one and play it to the students for analysis).

• How sound is being used on the radio.

• How words and text are being presented on the radio (drama, chorus, all the actors saying one 
of the lines together to give the line more emphasis, or the use of different voices for each line).

Divide into groups and design a radio segment on one of the themes. Finally, you can record the 
products on tape and then play them back, perform them in the group or the community, or try to get 
on the local radio.33

33  EDC,	UNICEF	(2008)	Activities	adapted	from	the	module	on	schools	for	a	healthy	environment
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Rubric for assessing awareness program on the radio

ASSESSMENT

Trait Very Good 
(3 points)

Adequate 
(2 points)

Limited 
(1 point)

Score

Sound Sound is being 
creatively used 
to present the 
program

Sound is being 
creatively used 
to some extent 
to present the 
program

Sound is not being 
creatively used 
to present the 
program

Words and texts All words and text 
are engaging 

Some words and 
text are engaging

All words and text 
are not engaging

Content Description is clear, 
complete and 
concise

Description is 
mostly clear, could 
be a little concise

Description is not 
clear and concise

Writing of the text Well written and 
organized, clear, 
easy to follow

Adequately written 
and organized, 
clear, reasonably 
easy to follow

Poorly written and 
organized, unclear, 
hard to follow

Grammar and 
spelling

No grammar or 
spelling error

One grammar or 
spelling error

Many grammar and 
spelling errors

Total



Name	----------------------------------	 	 Date	------------------------------
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STUDENT 
RESOURCE 
SHEET  1

DRINKING WATER - KWL CHART

What I know about drinking 
water

What I want to find out 
about drinking water

How can I learn more about 
drinking water
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  2

ILL HEALTH
Pictures to cut out to make a cycle of ill health.34

No money

Unable to work for long periods

Demand on water supply

Over crowding Over population

Poor harvest No surplus crops to sell

People are prone to diseases Dirty water supply

Poor water supply

34	Live	&	Learn	(2006)	Community	water
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STUDENT 
RESOURCE 
SHEET  2

Poor water supply

Dirty water supply People are prone to 
disease

Unable to work for 
long periods

Unable to pay for 
safe drinking water 

supply

No money Poor harvest

No surplus crops to 
sell

EXAMPLE OF A CYCLE OF ILL HEALTH
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  3

HOW I USE WATER
Observe the water samples placed on the table and write down what you would use each sample 
for by putting a green tick or ticks under each column (use green pen here).

Which sample/s did you put down as suitable for the following use/s?

Drinking ____________________________________________________________________

Brushing teeth _______________________________________________________________

Washing equipment ___________________________________________________________

Would you wash your car in salt water? ____________________________________________

Why: _______________________________________________________________________

 ___________________________________________________________________________

 ___________________________________________________________________________

After being told the actual source of the samples, would you make any changes? Use red pen 
for the new ticks. 

 ___________________________________________________________________________

 ___________________________________________________________________________

Write down reasons for making those changes for each one that you had to change.

 ___________________________________________________________________________

 ___________________________________________________________________________

What is the important message that you have learnt?

 ___________________________________________________________________________

 ___________________________________________________________________________

Sample Drinking
Washing or 
cooking

Watering 
plants

Brushing 
teeth

Flushing 
toilet

Fish tank Shower
Washing 
equipment 

1

2

3

4

5

6

7
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STUDENT 
RESOURCE 
SHEET  4

VISIBLE AND INVISIBLE POLLUTION OF WATER – PREDICTION AND OBSERVATION 
TABLE
When you add the following substances to water: 

• bicarbonate of soda

• raw sugar

• rice grains

• salt

• vinegar

• tea leaves

• white sugar

• washing powder

Predict (tick with green pen) whether they are dissolving or not dissolving, whether they are 
visible in water or not, whether they cause water to change colour or not. 

Next, note down in the same table the actually observed changes in red if your prediction was 
not correct. 

Prediction (green) and Observation (red)

Solution 
(dissolving)

Suspension   
(not dissolving) Visible Invisible

Colouring      
(tick and write 
down colour)

bicarbonate soda

raw sugar

rice grains

salt

vinegar

tea leaves

white sugar

washing powder



1 1 7

Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  5

STORY OF MOOSA

35	Live	&	Learn	(2006)	Community	water

The followig is the story of Moosa.35
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DRINKING WATER IS ESSENTIAL  
The availability of drinking water is one of the most important issues for people and all life on Earth. 
This module is designed for the students to appreciate water as a precious resource and as a vital 
condition for all healthy life. On the one hand, water seems such a common substance: it covers 
more than 70% of the Earth’s surface, and the Maldives are surrounded by it. On the other hand, the 
amount of fresh water that is available is very small, it is diminishing, and it is threatened by pollution 
of various kinds. Therefore, particularly on small island communities with limited space, students 
need to develop an understanding of water as a precious resource that requires safeguarding, of the 
kinds of threats to their drinking water, and how they and their community can collect and protect 
it. 

Looking from space onto the planet Earth, this planet is a blue one. Looking from space, planet 
Earth is a water planet. But also humans are mostly water. At the time of human conception, water 
accounts for about 95% of the fertilized egg. As adults, it accounts for about 72% of our body 
weight, roughly the same percentage of the surface of the Earth that is covered by water. Water 
moves in a never-ending cycle; nature recycles it over and over again. The water we drink may have 
been a drink for a dinosaur. Today, we have approximately the same amount of water as when the 
Earth was formed; Earth will not get any more water.

Only 0.7% of this water is fresh water that we can drink: 

• 97% is saltwater

• 2.3 % is water frozen in glaciers

Water fit for human consumption is called drinking water or “potable water”. Water that is not fit 
for drinking but is not harmful for humans when used for food preparation is called “safe water”. 

While a person can survive several weeks without food, no one can go more than 4 days without 
drinking. To function properly, the body requires between one and seven litres of water per day 
to avoid dehydration; the precise amount depends on the level of activity, temperature, humidity, 
and other factors. Most of this is ingested through foods or beverages other than drinking straight 
water. It is not clear how much water intake is needed by healthy people. However, for those who 
do not have kidney problems, it is rather difficult to drink too much water, but (especially in warm 
humid weather and while exercising) it is dangerous to drink too little. People can drink far more 
water than necessary while exercising, however, putting them at risk of water intoxication, which 
can be fatal. 

Because water can contain many different substances, it can taste or smell very differently. In fact, 
humans and other animals have developed their senses to be able to evaluate the drinkability of 
water: animals generally dislike the taste of salty sea water and the putrid swamps and favour the 
purer water of a mountain spring or aquifer. The taste advertised in spring water or mineral water 
derives from the minerals present, while pure H2O is tasteless. As such, purity in spring and mineral 
water refers to purity from toxins, pollutants, and microbes.36

36	http://www.epa.gov/gmpo/edresources/water	(accessed	on	10th	November	2015)
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Implications of the pollution of drinking water

Earth’s freshwater supply is limited and threatened by pollution and habitat destruction. Large 
amounts of habitats like wetlands that recharge and purify ground water have been destroyed.

In the developing world, 90% of all wastewater still goes untreated into local rivers and streams. 
Some 50 countries, with roughly a third of the world’s population, also suffer from medium or high 
water stress, and 17 of these extract more water annually than is recharged through their natural 
water cycles. The strain affects surface freshwater bodies like rivers and lakes, but it also degrades 
groundwater resources.

Because of overpopulation in many regions of the world, mass consumption and water pollution, 
the availability of drinking water per capita is inadequate and shrinking as of the year 2006. 
UNESCO’s World Water Development Report (WWDR, 2003) from its World Water Assessment 
Program indicates that, in the next 20 years, the quantity of water available to everyone is predicted 
to decrease by 30%. Therefore, water is a strategic resource and an important element in many 
political conflicts. There is a long history of conflict over water, including efforts to gain access to 
water. Some have predicted that clean water will become the “next oil”, making Canada, with this 
resource in abundance, possibly the richest country in the world. 

Fresh water—now more precious than ever in our history for its extensive use in agriculture, high-
tech manufacturing, and energy production—is increasingly receiving attention as a resource 
requiring better management and sustainable use.

Contaminated drinking water represents a major human health hazard in many parts of the world. 
The World Health Organization estimates that 1.2 billion people are without access to safe drinking 
water.  Significant numbers of illnesses and deaths are reported annually as a result of waterborne 
diseases. Diarrhoea-related illnesses alone are estimated to cause two million deaths per year. The 
majority of these deaths occur in young children. 

Most countries accepted the goal of halving by 2015 the number of people worldwide who do not 
have access to safe water and sanitation during the 2003 G8 Evian summit. Even if this difficult goal 
is met, it will still leave more than an estimated half a billion people without access to safe drinking 
water supplies and over 1 billion without access to adequate sanitation facilities. Poor water quality 
and bad sanitation are deadly; some 5 million deaths a year are caused by polluted drinking water.

An estimated 6,000 children die each day because of unsafe water supply, sanitation and hygiene. In 
2004, the UK charity WaterAid reported that a child dies every 15 seconds from easily preventable 
water-related diseases. Among the most common of these water-related diseases, malaria continues 
to take its toll. There are some 100 million cases of malaria with between 1 and 2 million deaths 
each year. To this can be added almost 4 billion cases of diarrhoea worldwide, killing 2.2 million 
people.37 

37	http://www.epa.gov/gmpo/edresources/water	(accessed	on	10th	November	2015)
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WELL CONTAMINATION AND WATER RELATED DISEASES
Well water is used by all households in the Maldives. Most communities use well water for all 
non-drinking uses such as washing, bathing and toileting. Well water provides about 90% of the 
household water needs. Well water is therefore very important to the household. 

Health risks from drinking contaminated water 
Unfortunately, all surveys of well water show that well water is of worse quality than rainwater. 
It usually has about 100 times more bacteria in it and is 100 times more salty than rainwater. Some 
wells also contain contamination from septic tanks. Because of the bacteria and other compounds 
from septic tank discharge it is always better to drink rainwater than well water.

If you drink well water that contains too much bacteria then it will make you sick, and give you 
diarrhoea and vomiting. This can lead to dehydration and for vulnerable people (children and the 
elderly) even death. When people get infected with diseases such as diarrhoea, typhoid and hepatitis 
A, their excreta will contain large amounts of the germs which cause the disease.

When people defecate in the open, flies will feed on the excreta and can carry excreta on their 
bodies. When they touch food excreta and germs are passed on the food. Where there are germs 
there is always a risk of disease. During the rainy season, excreta may be washed away by rainwater 
and can run into wells contaminating the wells.

In many cultures it is believed that children’s faeces are harmless and do not cause disease. This is 
not true. A child’s faeces contain as many germs as an adult’s, and it is very important to collect and 
dispose of children’s faeces quickly and safely.

Many common diseases that can give diarrhoea can spread from one person to another. Disposing 
of excreta safely, preventing faecal contamination of water supplies and improving personal hygiene 
particularly hand washing with soap (at critical times such as after going to the toilet, before eating 
and food preparation) would greatly reduce spread of diseases significantly.

Water which is too salty will make you vomit, and may make your skin itchy and sore. Most well 
water in the Maldives is not too salty for drinking. Your health post may be able to test your well for 
salt. People can drink salty water with a conductivity reading up to 2,500 μS/cm. WHO guidelines 
suggest a maximum Chloride content of 250 mg/l for potable uses which equates to a salinity of 
approximately 1,500 µS/cm. However experience in other small island states confirms whilst this is 
desirable, a more realistic limit is 2,500 µS/cm.

Waterborne diseases
We are often unaware of how unsafe our water supplies can be to our health. There are five broad 
categories of water related diseases:

Group 1: Water-borne infections e.g. cholera, typhoid and infective hepatitis.

Group 2: Water-shortage diseases e.g. skin infections, trachoma.

Group 3: Water-impounding diseases e.g. schistosomiasis, guinea worm.

Group 4: Water-arthropod diseases e.g. malaria

Group 5: Chemical contaminants in excess or shortage e.g. fluoride.38

38	Live	&	Learn	(2006)	Community	water
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2Some examples of water related diseases common in the Maldives

Typhoid 
Typhoid is an infection of the intestinal tract and bloodstream caused by bacteria. Clean water, 
hygiene, and good sanitation prevent the spread of typhoid. Contaminated water is a major reason 
for the spread of the disease. People become infected after eating food or drinking beverages that 
have been handled by a person who is infected or by drinking water that has been contaminated 
by sewage containing the bacteria. Typhoid is common in the Maldives, principally because of the 
problem of unsafe drinking-water and inadequate sewage disposal.

Diarrhoea 
Diarrhoea is the passage of loose or liquid stools more frequently than is normal for the individual. 
It is primarily a symptom of gastrointestinal infection. Depending on the type of infection, the 
diarrhoea may be watery (for example in cholera) or passed with blood (for example in dysentery). 
Severe diarrhoea may be life threatening due to fluid loss in watery diarrhoea, particularly in infants 
and young children, the malnourished and people with impaired immunity. Diarrhoea is a symptom 
of infection caused by a host of bacterial, viral and parasitic organisms most of which can be spread 
by contaminated water. It is more common when there is a shortage of clean water for drinking, 
cooking and cleaning, and basic hygiene is important in prevention. Water contaminated with 
human faeces for example from municipal sewage, septic tanks and latrines is of special concern. 
Diarrhoea can also spread from person to person, aggravated by poor personal hygiene. Water can 
contaminate food during irrigation, and fish and seafood from polluted water may also contribute 
to the disease.

Cholera
Cholera (also called Asiatic cholera) is a water-borne disease caused by the bacterium Vibrio 
cholerae, which is typically ingested by drinking contaminated water, or by eating improperly 
cooked fish, especially shellfish. The infection is often mild or without symptoms, but sometimes it 
can be severe. It has a short incubation period, from less than one day to five days, and produces 
an enterotoxin that causes a copious, painless, watery diarrhoea that can quickly lead to severe 
dehydration. Approximately one in 20 infected persons has severe disease characterized by profuse 
watery diarrhoea, vomiting, and leg cramps. In these persons, rapid loss of body fluids leads to 
dehydration and shock. Without treatment, death can occur within hours. 

Most persons infected with V. cholerae do not become ill, although the bacterium is present in their 
faeces for 7-14 days. When illness does occur, more than 90% of episodes are of mild or moderate 
severity and are difficult to distinguish clinically from other types of acute diarrhoea. Less than 10% 
of ill persons develop typical cholera with signs of moderate or severe dehydration.

Hepatitis A
Hepatitis A is an enterovirus and can be transmitted through contaminated food and water. It causes 
an acute form of hepatitis (inflammation of the liver), does not have a chronic stage, and will not 
cause any permanent damage to the liver. Young children who catch hepatitis A often have a milder 
form of the disease, usually lasting from 1-3 weeks, whereas adults tend to experience a much more 
severe form of the disease. They are often confined to bed and minimal activity for about 4 weeks 
and have to stop their work for from one to three months or longer. Many adults take up to 6-12 
months and occasionally longer to recover entirely.

Skin problems
There can also be skin problems due to high salinity levels.39

39	Live	&	Learn	(2006)	Community	water
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EB3.5 Identifies factors, which contribute to pollution (air, land and water) and 
discusses ways to minimize pollution.

a. Identifies pollutants that affect our environment (air, water and land).

b. Recognises the need to keep our environment (e.g. beach areas, harbor, roads, ferry terminals  
 etc.) clean.

c. Investigates factors contributing to the pollution of a selected environment (local beach,   
 mangrove, and landfill) and identifies ways to conserve the environment. 

d. Creates a plan to keep a selected environment clean (e.g. beach area, harbour, ferry terminals  
 etc.).

e. Advocates the importance of keeping the environment clean.

ST2.1  Formulates ideas and implements their own designs. 

c. Identifies pollutants that affect our environment (air, water and land).

WS2.1  Conducts simple investigations. 

a. Formulates investigative questions.

b. Identifies variables in an investigation.

c. Plans simple procedures in carrying out simple investigations.

GRADE 5
9.2- WASTE

EB3.5  Explores ways through which waste can be managed.

a. Discusses the need to reduce the amount of waste produced. 

b. Identifies some of the ways to reduce the amount of solid waste produced in the island.

c. Identifies good practices of waste management done within the community and elsewhere. 

POLLUTION – A RESPONSIBILITY4.4
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45 minutes X 2 periods

1. Why is waste a problem to our communities?

2. Why do people always talk about waste?

3. Who produces the waste?

4. Who litters our environment?

5. Where is the household waste disposed?

FOCUS QUESTIONS

TEACHER’S NOTES

In UKULHAS almost all of the organic wastes are collected from the household for composting and 
reusing in the waste management center of the island. At the waste site the waste is placed in 
separate piles; one for glass, another for plastic containers. The glass is reused in building materials 
on the island, and the plastic and tins are crushed and sold to secure bag. The compost that is 
made in the waste management center is sold to the nearby islands and also the community 
members.40

Instruct	students	to	follow	the	DENT (Define,	Explore,	Narrow	and	Test).

STEP 1  DEFINE THE PROBLEM
Explain the steps in problem based learning approach (DENT) and introduce the problem.

The Problem

Hakeem is very disappointed that the roads on his island are full of garbage and litter strewn all over. 
He has been thinking of ways of keeping his island clean. Hakeem decided to visit Ukulhas where his 
friends Aneesa and Kareem live. 

Aneesa and Kareem were walking along the sands of Ukulhas beach with their friend Hakeem, leaving 
behind the first footprints of the morning. Apart from the washed up shells and a coconut husk there 
was nothing else on the beach, certainly no sign of the plastic bags and bottles strewn across the sand 
like on Hakeem’s island. 

Aneesa explained that the tourists who visit the island to buy souvenirs really marvel at its natural 
beauty. There are no plastic bags on the island.

40  Live & Learn (2006) clean communities toolkit
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Having completed the morning prayers, Aneesa, Kareem and Hakeem had another walk but inland 
this time. They met Mariyam who was returning from the waste management site with an empty 
wheelbarrow. Hakeem noticed that although the waste site was only 100 meters away from the houses, 
there was no smell of rotting garbage. As they walked on, they met two young girls playing near the 
beach area when Hakeem greeted them and asked them if they liked the beach and the island. They 
responded that Ukulhas is the cleanest and the most beautiful island in the whole Maldives. After 
chatting with the girls, Aneesa, Kareem and Hakeem continued home, to be greeted by three healthy 
and very hungry children – breakfast was on the menu! After a good breakfast Kareem departed to 
work with Hakeem. 

After their meal, Hakeem looked very sad and said: “Kareem, your island is so clean and so well looked 
after. I am so sad that my island has garbage thrown all over the roads and beaches. How do you keep 
Ukulhas so clean? Kareem my friend, can you help me give some ideas on how I can make my island 
clean like Ukulhas?”  

Can you help Hakeem with establishing ways of keeping his island clean like Ukulhas.

The teacher can pose questions like the following:

• How do our decisions affect the environment?

• What choices do we have when disposing of waste/rubbish?

• How do you decide on actions to reduce waste/rubbish?

• How can managing our waste help the environment?

• Whose responsibility is it to manage the waste?

• Why is there a need to manage waste?

• What can our community and I do to keep our environment safe from the harmful waste practices? 

Use Student Resource Sheet 1: Waste management-KWL chart

STEP 2  EXPLORE POSSIBLE SOLUTIONS 
The following activities will assist students to decide on exploring the aspect that they wish to research 
regarding the waste management in the island. Using the ideas that have been raised in the previous 
activity (focus questions), ask the students to develop hypotheses or questions they want answered 
concerning the waste management practices in their homes and in the community. The following 
activity will guide the students in their investigations of the status of waste management in their own 
community.

What’s the state of waste management at home and school?

Ask students to visualize what happens to waste/rubbish at home and school. 

?
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Encourage students to expand their visual images by asking questions such as:

• What types of things do you dispose of regularly as rubbish?

• Is there a system for disposing of waste?

• Are there similarities between home and school?

• Where does our waste end up?

Invite students to share some of what they have visualized.

Show students a picture of Bad Waste (any picture of non-biodegradable waste would suffice). 
Discuss what they see in the poster that indicate bad waste management and suggest impacts on the 
environment and community. Ask students to suggest ideas for improvement. 

Show students the poster of Good Waste (any picture of green would suffice) . Compare and contrast 
the features of the two posters. Discuss the advantages for the community and environment when 
good waste management practices are in place.

Organise students into pairs and provide them with Student Resource Sheet 2: Ideas wheel for 
waste management. Explain to students that the first level of circles is for ideas relating to Waste 
Management. The next level of circles is for anything that relates to that specific idea, which could 
include impacts, issues, actions, systems, people involved etc. You may refer to the Example – Student 
Resource Sheet 2: Ideas wheel for waste management. 

Encourage students to develop the diagram further if they have more ideas. Allow time for students 
to discuss and enter responses on to the Ideas Wheel. This approach helps in prioritizing the most 
important for the group. As a group, students develop a priority list of ideas, which may focus on 
categories such as community waste management, school waste management or home waste 
management. 

Ask any students monitoring their waste at home to share their approaches with the class. Ask students 
to draw and describe the steps involved in the waste process from people first disposing of the waste 
to where they think the waste ends up. Share the ideas and decide on the most accurate one. 

Organizing Ourselves

From the questions that have been raised by previous discussions around ill health and poverty, 
identify the steps that need to be taken for further study to occur. The following may need to be 
considered: 

• Provide the groups with images of waste from the island (Go for a tour of the island).  

• Discuss in the groups.

• What they feel about how the waste is being managed.

• How it is impacting on the environment.

Ask students to think about their island’s waste collection area, which may be waste management 
Centre or waste disposal area (visit the island waste management center).

Explain that these are rapidly filling and this should be a real concern for the community.
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STEP 3  NARROW YOUR CHOICES
The following activities involve students in shared experiences that provide new information about 
the topic and stimulate curiosity.

Pose the challenge of reducing the amount of waste produced by the school through a waste 
management project. 

Ask students what they think they would need to do first in a project such as this? 

What makes up our waste? 

What is the waste situation in the school?

How do we currently collect and dispose of waste?

What is a School Waste Audit?

• It collects facts about the types of waste.

• It is a way to look at the make-up of your systems waste disposal and recycling. 

• It requires you to separate and weigh the different materials in these systems.

• It helps you to develop a more accurate waste management plan specific to your needs.

• It assists in making informed decisions when buying equipment such as recycling bins so people 
don’t under/overestimate their needs.

• It helps people to estimate the costs/ benefits that will result from their waste management plan. 

Organize students into groups of four. Groups can take responsibility for conducting the audit on 
different days so that they all have a turn. Provide students with a copy of the student resource sheet 
3. 

Student Resource Sheet 3: School Waste Audit Form 

In groups fill in the form so that students are very familiar with what is required. You may use the 
example to practice with or you can make up some figures. If you feel that this is too complex for 
younger students to complete develop a simpler version. 

This activity provides an excellent opportunity to teach or revise percentage and estimation of volume. 
Students use the School Waste Audit Form to conduct a school waste audit over the time decided on 
by the class for example a week, a month.

At the end of the auditing period organize a method for collating all data collected by the students. 
The group may discuss and decide which is going to be the best way to do this, which could include 
tally sheets, tables or graphs.

Student Resource Sheet 4: Waste Audit PMI 

Discuss student responses as a group. Focus on common themes or ideas asking students to justify 
their ideas.
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Invite students to make suggestions on the best way to represent the data to others, for instance 
drawing a map of the school with symbols with annotated information, chart. When handling waste, 
safety issues must be taken into consideration by the teachers, such as wearing gloves while handling 
waste and washing of hands after. 

• Do not open bags of garbage. 

• Have some extra bags on hand in case of a tear in collection bags. 

• Do not eat or drink while conducting the waste audit.

• Have some hand sanitizer available.

STEP 4  TEST YOUR SOLUTIONS
Students at this stage will be collating, processing, analyzing and presenting the information in a 
variety of ways. Students will have the opportunity to further explore any questions that may have 
arisen when they were investigating. This would also be opportune time to revisit some of the initial 
activities from the information sought on the ideas wheel, the waste audit and the PMI activity. 

Students to use Student Resource Sheet 4 : Waste audit PMI and 5: Waste audit brainstorm to consider 
the information from the waste audit including facts they have learnt and ideas for managing waste. 
Create a group facts and ideas bank by asking students to contribute their top 3 facts and ideas. As a 
group, discuss the ideas and tick those, which are considered a possibility for taking action.

Students design a waste information poster for the school using the facts from the audit and ideas for 
improving waste management at school.

Challenge the students to take an idea and develop it into a Waste Management Plan for the school. 
This may be done in the small groups.

Ensure that students include in their plan:

• Details of how it will work.

• Who will be involved?

• When will it happen?

• Resources needed.

• How it will be monitored?

• Reporting mechanism.

Some suggestions are: 

• Bins in the school are labelled – landfill, recycling and compost, children are encouraged to use 
the correct bins.

• Weekly litter-free food days.

• Paper ‘recycling’ with a focus on ‘reduction’. 

• Worm farming and composting for food scraps.
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In addition or as alternative you could include waste minimizing initiatives such as:

• Recycled art/craft activities.

• Developing a storyboard for a TV advertisement telling about the importance of waste management 
at home drawing on their understandings from the school audit.

• Paper making as ‘reusing’. The paper made by the students could be gifts or sold as a fund raiser.

• Develop a waste management plan for home.

Extension Activity
Students may conduct a similar audit at home at the same time. They should record information 
about the different types of waste produced at home, how it is disposed of, and the quantities of each 
type of waste. Following the model used at school, they can develop a waste management plan that 
may be implemented at home.

To encourage students to think beyond their own school and community, they could be assigned a 
task of designing a series of television commercials to promote the importance of waste management 
with a focus on actions to achieve this goal. Students could role play their advertisement or video 
record it. Parents and the broader community could be invited to view the productions at a special 
time at the school.41

41  EDC,UNICEF	(2008)	module	on	schools	for	a	healthy	environment

Rating criteria for the poster 

ASSESSMENT

Ratings Descriptors Score

Overall Appearance 0 Clutterd 
or sloppy 
appearance

Gives the impression of a solid mass of text and 
graphics, or pieces scattered and disconnected. 
Little white space

1 Pleasant to look 
at

Pleasing use of colours, text, and graphics

2 Very pleasing to 
look at

Particularly nice colours and graphics

White Space 0 Very little Gives the impression of a solid mass of text and 
graphics

1 OK Sections of the poster are separated from one 
another

2 Lots Plenty of room to rest the eyes. Lots of 
separation
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42		Adapted	from	https://www.ncsu.edu/project/posters	(accessed	on	7th	November	2015)

Ratings Descriptors Score

Text / Graphics 
Balance 

0 Too much text 

OR

Not enough text

The poster gives an overwhelming impression 
of text only

Cannot understand what the graphics are 
supposed to relate

1 Balanced Text and graphics are evenly dispersed in the 
poster. There seems to be enough text to 
explain the graphics

Text Size 0 Too small Too small to view comfortably from a distance 
of 1-1.5 meters

0.5 Main text

Text in figures

OK

Too small

1 Easy to read From 1-1.5 meters

2 Very easy to 
read

Organization and 
Flow 

0 Cannot figure 
out 

how to move through poster

1 Implicit Headings (Introduction, Methods, etc.) or other 
device implies organization and flow

2 Explicit Numbering, column bars, row bars, etc

Objective 0 Can't find

1 Present Present but not explicit. Buried at end of 
"Introduction", "Background", etc

2 Explicit This includes headings of "Objectives", "Aims", 
"Goals", etc

Main Points 0 Can't find

1 Present Present but not obvious. May be imbedded in 
monolithic blocks of text

2 Explicitly 
labeled 

(e.g., "Main Points", "Conclusions", "Results")

Summary 0 Absent

1 Present "Summary", "Results", or "Conclusions" 
section.42 
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STUDENT 
RESOURCE 
SHEET  1

WASTE MANAGEMENT - KWL CHART

What I know about waste 
management

What I want to find out 
about waste management

How can I learn more about 
waste management
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  2

IDEAS WHEEL FOR WASTE MANAGEMENT



Name	----------------------------------	 	 Date	------------------------------

1 3 2

STUDENT 
RESOURCE 
SHEET  2

EXAMPLE - IDEAS WHEEL FOR WASTE MANAGEMENT

needs to 
recycle

location

all rubbish

compost

paper

bins

food scraps

Waste Management 
at School
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  3

SCHOOL WASTE AUDIT FORM
This sample audit demonstrates how to complete this form.

The aim of the audit is to determine the approximate percentage each stream of waste represents 
in the total waste produced and determine key areas for reduction/recycling.

School name: Atoll Education Centre
Season & Weather: Hulhangu
Date: 21 June 2006
Time: 3:00PM
Auditors: Mohamed, Ali, Aminath, Mariyam
Bin location School  compound  classroom  office  other
No. of bins in office 3 small waste bins, 2 litre kitchen bin
Size of bins in office: 25 litres (most small bins are roughly this size)
Period of Accumulation: Full day (cleaners empty bins first thing in the 

morning)

Waste Type Approx. Volume/
no.

% of Waste 
approx.

Responsible 
actions

Comments/Type

Paper 1. 60% of total 
vol. of office bins

2. classroom bin 
25% full

60% Compost 15 litres x 15 bins 
= 225 litres of 
waste

Soiled paper 5 pieces of paper 2% Compost White paper 
soiled with food 
scraps

Cardboard 3 x packaging 
boxes

10% Flatten

Aluminium cans 1200mls 5% Crush before 
disposing

4 x 400ml cans

Tetra pack

(milk/juice 
cartons) 

4 litres 10% Crush before 
disposing

4 x 1 litre milk 
cartons

Glass 1 litre 5% Recycle 4 x 250ml bottle
Plastics 1800mls 6% Crush before 

disposing
3 x 600ml

Polystyrene (ie. 
coffee cups, 
packaging)

0 0 Reduce -



Name	----------------------------------	 	 Date	------------------------------

1 3 4

STUDENT 
RESOURCE 
SHEET  4

WASTE AUDIT PMI 
Use this PMI chart to record your thoughts about the waste audit data.

Plus
What were the positive 
things?

Minus
What were the negative 
things?

Interesting
What things were 
interesting?
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  5

WASTE AUDIT BRAINSTORM - RIGHT ANGLED THINKING
Record facts you have learnt about waste from your waste audit in the left hand column.

List your ideas for managing waste in the right hand column.

FA
CT

S 
A

BO
U

T 
W

A
ST

E IDEAS FOR WASTE 
MANAGEMENT
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PMI 
The pluses, minuses and interesting (PMI) tool can be used to assist students in evaluating and 
unpacking the details of a product, piece of writing, text or issue. This tool encourages students to 
look at all sides of the topic and recognise the strengths and weaknesses rather than focusing on 
their immediate emotional reaction. This organiser also assists students to evaluate their own work, 
the work of others and reflect on their progress and learning. 

Students sort data into logical categories based on their relationship. Teachers may choose to collect 
the data on sticky notes as a brainstorming exercise. The teacher acts as facilitator and groups the 
data to show the relationship between the issue and the category.

Right Angled Thinking
This strategy is a structured thinking process which scaffolds thinking in a linear structured manner 
as well as making connections to associated ideas and creative thoughts.

This strategy also provides students with a whole-brain approach to note taking and gathering and 
organizing information.

Storyboarding 
Storyboards show pictorially the sequence of ideas, procedures or events. These are similar to flow 
diagrams but are pictorial rather than text-based and provide students who are visual learners with 
ways to demonstrate their ideas visually rather than in print. 
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WASTE MANAGEMENT IN THE MALDIVES 
Solid waste disposal is now one of the most critical environmental issues in the Maldives. The 
amount and the rate of solid waste generated vary throughout the country and there is a significant 
difference between the amount of waste generated in Male’ and those in the atolls.

According to the State of the Environment Report 2004, on average 2.48 kg of waste are generated 
per capita per day in Male’ while in the atolls this value is between 0.70 - 0.79kg of waste per capita 
per day. Average waste generation in the resorts stands at 7.2 kg per guest per day. The amount of 
waste being generated is increasing at an alarming rate.

Presently, solid waste generated in Male’ is collected and taken to a transfer station. From the 
transfer station, the waste is transported by barge to Thilafushi, a municipal landfill, located 5 km 
away from Male’. The Thilafushi landfill site has now become a landfill for the central region of 
the country. In addition to waste from Male’, it now receives waste from islands in Male’ atoll, the 
resorts and the Male’ International Airport.

Barge with waste trucks leaving for Thilafushi

Burning waste

Solid wastes generated in the atolls are disposed using various methods. Organic wastes are 
composted at home backyards in most of the islands. Non-biodegradable waste such as plastics is 
dumped near the beach in many islands and buried in a few islands. Burning of combustible waste 
at designated areas in the islands is also widely practised in many islands.
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Current waste disposal practices adversely affect the environment through habitat destruction and 
pollution. Often, wetland areas such as swamps and mangroves are considered as disposal areas 
and reclamation of such areas to increase land space often takes place. Dumping of solid waste near 
beaches also has adverse effects on the reefs and lagoons of the islands.43

Waste on lagoon edge
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43 Extracts	from	the	CDE	Pvt	Ltd	August	2006
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HOW TO CONDUCT A SCHOOL WASTE AUDIT
Your audit is intended to examine a representative sample of your waste collection system over an 
average school week. It will involve examining, identifying, sorting and recording the contents of the 
bins.

You will need to do separate audits for the rubbish bins in each of the following areas (because the 
composition usually varies):

• Classrooms 

• Playground 

• Office/Library 

It is not necessary to sort and weigh the material from all bins in each area - but make sure that your 
sample is typical of the area as a whole. 

Note on the audit form, the number of the bins sampled and the total bins in the area. Also note 
how many days it is since the bins were last emptied.

Preparation
There are a few things you must do before beginning your waste audit to ensure that it will be safely 
and effectively carried out:

• Obtain parent/guardian permission for any student involved in the waste audit. 

• Make sure that you have the correct equipment for the job:

• Thick gloves must be worn by anyone handling waste. 

• Safety glasses must be worn to ensure no foreign objects (i.e. glass) get into the eyes. 

• Suitable shoes and clothing must be worn to ensure participants don’t get cut by broken glass, 
etc. 

• Long handled tongs to collect and handle the waste. 

• Washing facilities with soap and towels for washing and drying hands during and at the end of 
the collection, sorting and disposal of waste. 

• Tarpaulins or large sheets of plastic for tipping and sorting the waste. 

• A rake to spread out the waste. 

• Scales for weighing the waste. 

• Clearly labelled bins or collection bags to separate materials in the audit. 

Conducting the Audit
Using the School Waste Audit Form, make sure you have sufficient forms to cover each bin or area 
you will be collecting from. 

Collect and sort the rubbish, allocating roles to each student (collecting, sorting and weighing of 
material and recording data). When sorting the rubbish, students can also identify biodegradable 
and non-biodegradable rubbish.

Use the results obtained to develop a waste management program for your school.  
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45 minutes X 2 periods

EB1.4  Explores the local weather system.

a. Identifies features that accompany different weather phenomena.

b. Recognizes local features/components of weather systems (e.g. cloud cover, temperature, wind  
       speed) using weather charts.

WS2.1  Conducts simple investigations.

d. Collects data using appropriate tools.

e. Uses appropriate units in measurement.

f. Organizes data in appropriate ways.

ST1.2  Uses the knowledge gained to make informed decisions.

c. Relates everyday activities to their scientific knowledge where appropriate.

Instruct students to follow the DENT (Define, Explore, Narrow and Test).

STEP 1  DEFINE THE PROBLEM
Explain the steps in problem based learning approach (DENT) and introduce the problem.

1. What is weather?

2. How do different weather conditions affect our lives?

3. How can we predict the weather?

4. Why is it useful to be able to predict the weather? 

FOCUS QUESTIONS

WHAT IS THE WEATHER?5.1
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TEACHER’S NOTES

44	Srinivasan,	G.,	Jothiganesh,	S.,	&	Subbiah,	A.	R.	(2012).	Development	of	a	high	resolution	regional	climate	model:	Climate	change	
scenarios	and	their	interpretation	for	the	Maldives.	Maldives:	Ministry	of	Environment	and	Energy

The following shows some weather patterns in the Maldives.44
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The Problem

Hameedh comes from an agricultural family in Laamu atoll Maavaru. Hameedh’s family has been 
farmers for generations. Hameedh’s grandfather used to tell him stories on how they did farming 
when they were younger. The nakaiy (referring to the constellations) calendar was followed in the 
early days and when the hulhangu season starts the island chief would call for a public gathering by 
blowing a sangu (conch shell). People would go to the forest and cut down all unnecessary plants as 
well as the grass in designated areas. After a couple of days the burnt area would become a farming 
plot, which is ready for cultivation. The community would select a pundit man locally called ehuru. 
After the plot is ready, the ehuru would decide the date to sow seeds on to the plot and he will sow 
the first seeds after which they recite Quran. This is also known as Kiyevelikiyevun. The rest of the 
farmers will follow and start to plant their seeds. When seedlings grow up they would replant them 
in the designated areas. After that the ehuru would go round the plot by sprinkling water all over the 
plants. They believe that this action would help to protect the plants from diseases and the harvest 
would get bigger and better. Ehuru would also help to protect the crops from the pests by putting four 
sticks at four corners of the field with a flag on top of each stick, locally called vahuthaan. Farmers 
used indigenous local products like spraying of ash and spraying water soaked with tobacco leaf to 
keep the pests and diseases away. During the harvest season, the ehuru would start the harvest and 
the others would follow. Finally all the farmers would harvest their crops and share them among the 
labour force according to the culture including the ehuru as one of the farmers. 

Hameedh’s grandfather said that sadly nowadays they could not follow the nakaiy calendar because 
the weather patterns had changed and it was very difficult to predict the weather. Now they look 
at the interactions between the moon and stars and weather systems in an attempt to work out a 
pattern to show how changing seasons affect our farming practices. Traditionally planting of trees 
and crops were determined by the nakaiy system within the two monsoons in any given year. They 
are easterly monsoons and westerly monsoons, which are followed by the local calendar and have 
duration of 13 and 14 days in each nakaiy respectively. However an increase in ‘false seasons’ caused 
by climate variability is outside our ability to predict and traditional knowledge systems such as the 
nakaiy system of reading the weather is not very effective any more.

How can you predict the weather for Hameedh’s family to identify the dates for planting the 
seedlings and saplings?

The teacher can pose questions like the following:

• What do we know about the weather?

• Do we know about the two monsoons?

• Do we know about the nakaiy calendar?

• How can farmers predict the weather?

• How do you fishermen predict the weather?

Use Student Resource Sheet 1: Weather - KWL chart

?
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STEP 2  EXPLORE POSSIBLE SOLUTIONS
The following activity on what we know about the weather will assist students to decide on exploring 
the aspect that they wish to research regarding weather. Using the ideas that have been raised in the 
previous activity (focus questions), and the KWL chart, ask the students to develop hypotheses or 
questions they want answered concerning the weather. The following activity will guide the students 
in their investigations of the weather in the Maldives and other countries.

What do we know about weather? Introduce the idea that we are going to find out what we already 
know about weather. Give students one minute of ‘think time’ (15 or 20 seconds if students are very 
young or unfamiliar with the concept of ‘think time’) to remember at least two kinds of weather they 
know about. 

Ask students to fold an A4 sheet of paper to create eight boxes. In one box, each student will write 
or draw one kind of weather they thought of and write their name underneath it. Students will then 
move around the classroom, asking each other to write or draw a type of weather in one of the boxes 
on the sheet. 

Sheets are exchanged for writing/drawing and then returned when one box is filled in and signed. 
Students then move on to find another person to share with. Each student may only fill in one box on 
another student’s sheet.  

This is repeated until all eight squares are completed (younger students may work with fewer boxes 
by folding the paper fewer times in the first instance). If students’ experiences are limited, the 
teacher might provide clues to remind them of weather types, which are possibly outside their direct 
experience but which might have been encountered in stories, films/videos or songs. 

Ask students if anyone knows about weather conditions people experience in different parts of the 
world? Answers might include (but are not limited to) the following: 

• Snow

• Sleet

• Hail

• Drought 

• Dry heat

As age appropriate, talk about why different parts of the world experience different weather conditions.

Once everyone’s sheet is full, sharing can occur in small groups or as a whole class. Ask students to 
share one of the types of weather on their sheet and thank the person who contributed it. The person 
thanked can then be the next to share one of the ideas he/she has.
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Possible responses might include (but are not limited to) the following: 

• Rain 

• Sunny 

• Cloudy

• Hot 

• Humid

• Misty/foggy 

• Windy

• Cold 

• Thunder storms 

• Monsoon 

Create a word bank of all the words that relate to weather that students use. Write them all on a large 
piece of paper and display it in the group. These words can then be used in spelling activities, or for 
writing stories and poems. 

Ask students to cut up their sheets and in small groups bundle all their individual squares together. 
Students can then work with the squares to group together similar weather conditions (e.g. all the 
pictures of rain can go together). 

Ask students questions about their categories, such as the following:

• Which kinds of weather were most commonly represented? 

• Are there any kinds of weather you can think of that are not represented in your group?

• How can the categories you have made be interrelated? E.g., Can rainy and sunny be experienced 
at the same time?

Once students are happy with their categories, have them paste their pictures on large pieces of 
paper in their groups and ask them to indicate the relationships between weather conditions they 
have discussed on the paper with arrows, circles, etc. 

Ask students to discuss how the weather affects our lives. 

Each group of four students sits around an A3 sheet of paper and takes part in a placemat activity. See 
the Teacher Information section for advice on how to conduct this activity. The central oval should be 
filled with a single question. This can either be quite a specific question about what we can do in one 
particular sort of weather, or a more general question about how the weather influences what we do. 
Specific questions could be as follows:

• What activities do we do when it is raining?

• What activities do we do when it is sunny? 

• What activities are best done when it is windy? 

• What do you like to do when it is very hot? 

• What do you like to do when it is cool? 
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Organizing Ourselves

From the questions that have been raised by previous discussions around weather, identify the steps 
that need to be taken for further study to occur. The following may need to be considered: 

Predicting the weather: Introduce the idea that since we like to do certain activities in certain weather 
conditions it is very useful to have ways of knowing what the weather will be like at certain times. 

In groups have students talk about what they already know about weather prediction. 

Groups should talk about what kinds of activities are carried out at different times of the year, or in 
different weather conditions. 

Guide group discussion with questions such as (but not limited to) the following: 

• When is the best time of year to harvest rainwater?

• When is the best time of year for planting crops?

Also encourage students to think about weather prediction in our daily lives.

Guide group work with questions such as (but not limited to) the following: 

• How can you tell if it’s going to rain?

• Can local fishermen predict storms at sea?

• Do any local animals behave in certain ways before it rains? 

• Can you tell when you get up if it is going to be a particularly hot day? 

Weather reports: Provide small groups with the samples of weather reports from this session that 
you have gathered in preparation. 

Ask students to identify the term white alert, yellow and red alert used in the weather reports to 
represent different kinds of weather. 

• What symbols could we create for these conditions? 

Encourage students to take turns in their groups playing the role of weather reporter. 

Ask them to use the different weather reports in each group and to explain what the data in the 
reports means for their classmates. For example, tomorrow will be a warm and sunny day, as the 
picture of the sun over our island in this weather report suggests. This means it will be an excellent 
day for swimming and fishing.
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STEP 3  NARROW YOUR CHOICES
The following activities involve students in shared experiences that provide new information about 
the topic and stimulate curiosity.

Weather monitoring station: Discuss how measuring and monitoring weather conditions can help us 
to understand and predict trends and patterns. Introduce the weather station as a way in which we 
can actually do this.

Ask students what kinds of weather information we could track at school. Direct this discussion from 
the starting points provided by students. Ensure that you ultimately cover the five types of information 
that will be collected by the weather station. 

The weather station allows you to record the following:

• Total rainfall

• Recent rainfall

• Temperature

• Wind direction

• Wind speed

Discuss each of these in turn. Ask students for their ideas on how to measure these weather features 
before telling them. Give them time in small groups to discuss each measurement option. Explain also 
how important it is to take the readings at the same time each day. 

As appropriate, discuss units of measurement different age groups will have covered in mathematics 
classes (degrees for temperature, millilitres for rainfall, etc.). Having established what will be measured, 
focus students’ attention on how the data will be recorded. 

In groups, have students focus on one of the weather conditions to be measured. Ask them to come 
up with a way for the class to record the data for that weather condition. This may be on a graph, in a 
check box format, with scale measures, through symbols, etc. – different weather conditions will lend 
themselves to different tracking mechanisms. 

Recording frameworks may be as follows:

• Temperature can be graphed with degrees on the vertical axis and days/time on the horizontal 
axis (teacher information sheet).

• Daily rainfall can be graphed with millilitres on the vertical axis and days on the horizontal axis.

• Total (monthly) rainfall can be graphed on a cumulative bar chart with each day represented in a 
different colour. Millilitres can be represented on the vertical axis and months on the horizontal 
axis to show monthly variation more clearly than the daily rainfall graph will show.

• Wind speed can be graphed with kilometres per hour on the vertical axis and days on the horizontal 
axis. 

Wind direction can be indicated on a chart with the initials of the direction of the wind. Work with 
students to create scales that can be pictorially represented on a chart. For example, days with a 
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temperature reading of less than 25 degrees may all be given a picture of a sweater, days between 
25-28 may have a picture of the sun and days of 29 degrees and higher may be given a picture of a 
sweating face. 

Discuss the benefits of creating graphs with the same variables on the same axis so that comparisons 
can be made (e.g. if both the temperature and daily rainfall graphs have the days along the horizontal 
axis then looking for relations between the two will be easier – it will be clear if higher temperature 
days are more or less likely to have high rainfall). 

Discuss whether it is better to record all information on separate charts or if it is useful to group some 
readings (e.g. wind speed and direction) on one chart. If students would like to chart more than one 
sort of data on one framework, discuss how they could be clearly integrated (e.g. allocating different 
colours to different wind directions and then using those colours as appropriate to chart wind speed). 

When the groups are happy with the recording frameworks for each weather condition, have groups 
create the frameworks. 

Make sure students think about the necessary range for each measurement (e.g. what is the highest 
and lowest temperature we should make provision to record on the degrees axis, how long will 
information be recorded for) before starting.

Decide as a class how long you want to track weather data for – every day for 1-2 weeks? Weekly for 
10 weeks? Be mindful of choosing a timeframe that will retain the interest of the students. 

Create a schedule for each group to have a turn recording the weather conditions. Keep this on the 
wall for the duration of the schedule. Decide as a class where to locate the weather station (unless this 
decision is to be made at a school level, or between teachers of several classes).

Student Resource Sheet 2: The weather and my activities

STEP 4  TEST YOUR SOLUTIONS
Students at this stage will be collating, processing, analyzing and presenting the information in a 
variety of ways. Students will have the opportunity to further explore any questions that may have 
arisen when they were investigating. This would also be opportune time to revisit some of the initial 
activities from the information sought on the activities on what we know about weather, predicting 
the weather and weather monitoring stations.

Observing the monsoon: At a suitable time of year, ask students to observe the changes in the 
environment that indicate a monsoon is coming. See Teacher Information Sheet 1 for an outline of 
the Monsoons in the Maldives.

Guide their observations with questions such as (but not limited to) the following: 

• Can you see changes in the colour of the sea?

• Can you see changes in the swell, the current or in wave size?

• Can you see changes in cloud type, cloud cover and cloud movement?

• Can you feel a difference in temperature or humidity?

• Is it raining more or less?

• What time of day is it raining?
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• What direction is the wind coming from?

Ask students to use their records of observation to either draw pictures of the changing conditions 
related to the monsoon, or to write stories on weather patterns and identify activities the community 
undertakes during the two monsoons. Display and share these stories and pictures. 

Extension Activities
Weather poems

Ask students to write poems about their favourite weather conditions. 

You can provide them with a structure for these poems that encourages students to incorporate both 
qualitative and quantitative assessments of weather. For example:

First line: identify the weather condition you are writing about

Second line: give 3 adjectives to describe that weather condition

Third line: use numbers or scale terms to describe the weather condition

Fourth line: give a time when that weather condition occurs

Fifth line: describe what the weather condition does or creates

Sixth line: describe your feeling about that weather condition

Seventh line: identify the weather condition you are writing about

For example:

Rain

Gentle, torrential, refreshing

3 millilitres a day

Early in the morning 

It cleans our island and fills our streams

It makes me feel happy

Rain 

A later activity could have them continuing to work with verse/s but now expressing sentiments that 
linked weather conditions and activities such as wind and kite flying or walking and dry weather.

Weather riddles 

On one side of a card, ask students to write the name of a weather condition. 

On the other side, ask students to write two features of that weather condition. 

Provide time in which students can share their riddles with each other. In sharing, one student should 
choose a card and read the two features of a weather condition written on that card, without showing 
the card to their partner. 
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The second student then guesses the weather condition being described.

Students take turns reading out the features and guessing. 

Handmade weather stations

Make weather stations that students can use at home. 

This will allow the class to compare weather conditions at different points within a small geographical 
area. 

Start by making rain gauges. See Teacher Information Sheet 2 for instructions. 

You can also ask students to think about how they could make other weather monitoring devices to 
use at home, such as wind vanes or wind socks. 

Ask students to record rain fall at their home every day for a predetermined period of time (e.g. 1-2 
weeks). 

Encourage them to contextualize this data with a journal about how the weather impacted on their 
activities. This can either take the form of a diary in which students can write whatever they like that 
pertains to the theme, or could be a more focused log using the form provided in Student Resource 
Sheet 2: The weather and my activities (This activity is best conducted when there is likely to be a 
number of rain events in the course of a week.) 

Encourage students to use the ideas they have written about in their journal to help them create an 
illustrated story. This story should be about how being able to predict the weather helped someone. 
Share the stories with others in the class and with students in younger grades.45 

Informal assessments can involve any students’ oral output. The informal assessments can be in 
the form of oral classroom participation (e.g., asking questions in the target language, responding 
to questions, volunteering comments), or they can involve the observation of students working 
individually, in groups, pairs, cooperative learning, presentations, etc. Cooperative learning activities 
are of particular benefit with advanced students, as they allow the teacher to observe students 
negotiating meaning and asking questions. When engaging in classroom observations, teachers will 
want to do the following:

1. Observe on a regular basis.

2. Include all students, not necessarily on the same day.

3. Keep notes.

4. Observe students more than once.

45		EDC,UNICEF(2008)	Activities	adapted	from	the	module	on	schools	for	a	healthy	environment

ASSESSMENT
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STUDENT 
RESOURCE 
SHEET  1

WEATHER - KWL CHART

What I know about weather What I want to find out 
about weather

How can I learn more about 
weather
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  2

THE WEATHER AND MY ACTIVITIES

Day What was the weather 
like?

How did the weather 
impact on what we did at 
home? 

Did you use the weather 
forecast to help you 
decide on your activities?

Day 1 yes            no

Day 2 yes            no

Day 3 yes            no

Day 4 yes            no

Day 5 yes            no

Day 6 yes            no

Day 7 yes            no



Name	----------------------------------	 	 Date	------------------------------

1 5 2

STUDENT 
RESOURCE 
SHEET  2

Example of Student Resource Sheet 2 – The weather and my activities

Day What was the weather 
like?

How did the weather 
impact on what we did at 
home? 

Did you use the weather 
forecast to help you 
decide on your activities?

Day 1 Sunny with cumulus
Washing and hanging 
the cloths to dry in the 
sun

yes            no

Day 2 yes            no

Day 3 yes            no

Day 4 yes            no

Day 5 yes            no

Day 6 yes            no

Day 7 yes            no
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Name ----------------------------------  Date ------------------------------
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MONSOONS IN THE MALDIVES 

1 5 3

SOUTH-WEST MONSOON  –  HULHAN’GU MOOSUN

DATE NAKAIY FISHING WEATHER

08 April 

21 April

Assidha Poor. Usually sharks are caught. Dry and hot. Very little rain. South-
west monsoon starts.

22 April

05 May

Burunu Poor. Rather dry and stormy with rough 
seas.

06 May 

19 May

Kethi Poor. Dry with very little rain. Seven storms 
occur. 

20 May

02 June

Roanu Mainly Kawakawa. Stormy with heavy rain, strong winds 
and rough seas.

03 June

16 June

Miahelia Poor. Stormy with rough seas. Not suitable 
for travelling.

17 June

30 June

Adha Good.  Large schools of fish are found. Calm seas with little rain. Wind 
blowing from south-west.

01 July

14 July

Funoas Average. Little rain with strong winds and rough 
seas. Not suitable for travelling.

15 July

28 July

Fus Good. Schools are very close to coast. Cloudy with a lot of rain.

29 July

10 Aug

Ahuliha Good. Schools move away from coast. Calm and dry with a lot of sunshine.

11 Aug.

23 Aug.

Maa Possible, if no rain. Generally calm with a lot of rain. 

24 Aug.

06 Sept.

Fura Average. Schools are far from coast. Rainy season ends. Wind starts to 
blow from north-west.

07 Sept. 

20 Sept.

Uthura Average. Seas are generally calm with very little 
rain.

21 Sept.

03 Oct.

Atha Good. Schools move closer to coast. Calm seas accompanied with small 
storms and a westerly wind.

04 Oct.

17 Oct.

Hitha Average. Schools are seen closer to 
the coast.

Isolated showers with weak westerly 
winds.

18 Oct.

31 Oct.

Hei Good. Fish caught are usually large. Lots of rain with winds generally 
blowing from west.

01 Nov. 

13 Nov.

Vihaa Good. Calm seas with some rain.

14 Nov.

26 Nov.

Nora Good. Season begins in the north. Wind blowing from north-west. 
Currents change to north-east.

27 Nov.

09 Dec.

Dhosha Good. Season begins in the south. Calm with rain and sunshine.
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MONSOONS IN THE MALDIVES 

NORTH-EAST MONSOON  –  IRUVAI MOOSUN

DATE NAKAIY FISHING WEATHER

10 Dec.

22 Dec.

Mula Good. Live bait is abundant in the 
north.

Strong winds with rough seas. 
Wind blows from north-east.

23 Dec.

05 Jan.

Furahalha Good in the north of Maldives. Strong winds with rough seas.

06 Jan.

18 Jan.

Uthura-
halha

Average. Strong winds with rough seas.

19 Jan.

31 Jan.

Huvan Good. Mainly in the east of 
Maldives.

Rough seas with moderate winds 
from north-east.

01 Feb.

13 Feb.

Dhinasha Good for shark fishing. Moderate seas with little blowing.

14 Feb.

26 Feb.

Hiyavihaa Good. Schools closer to the 
coasts.

Calm seas with little rain. Wind 
blowing from south-west.

27 Feb.

11 Mar.

Fura-
badhuruva

Very good. Small storms accompanied with 
thunder and lightning.

12 Mar.

25 Mar.

Fas-
badhuruva

Very good. Storm on the 3rd or 4th day with 
moderate winds and thunder.

26 Mar.

07 April

Reyva Good. Mainly in the north of 
Maldives.

Stormy with gusts of wind from 
north-west.
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2MAKING A RAIN GAUGE 
Provide each student with a jar (or encourage them all to bring jars from home for this activity). 

On the side of the jar (or on a piece of tape stuck to the side of the jar), students need to carefully 
measure and mark centimeter increments. 

Leave the jar, without a lid, in a place where it is exposed to any rainfall (i.e. not under a tree or 
roof). 

Encourage students to check the level of water in the jar at the same time each day. 

Remind them to pour out the water after they have taken the daily reading!
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EB1.6 Describes disasters and how it impacts humans and the environment.

a. Identifies different types of disasters such fire, flood, earthquakes, tsunamis and storm surge.

b. Describes some causes and effects of disasters.

c. Identifies measures to reduce the impact of disasters.

WS1.1  Uses observations to provide supporting evidence for event/phenomena.

a. Uses appropriate tools in making observations.

b. Uses appropriate vocabulary to explain events/phenomena.

c. Describes observations through various means (e.g. sketches, drawings, tables etc.).

ST1.1  Explores the use of science in everyday life and identifies how scientists work.

a. Recognizes that scientists work in a particular manner to find out how phenomena occur (e.g.  
 experimenting, planning, testing hypothesis etc.).

GRADE 5
8.1- WEATHER AND CLIMATE

EB1.4  Explores the difference between weather and climate, and relate changes in 
weather to different seasons.

a. Distinguishes between weather and climate.

EXTREME WEATHER5.2

45 minutes X 2 periods

Instruct students to follow the DENT (Define, Explore, Narrow and Test).

STEP 1  DEFINE THE PROBLEM
Explain the steps in problem based learning approach (DENT) and introduce the problem.
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1. What is weather?

2. How do different weather conditions affect our lives?

3. How can we predict the weather?

4. Why is it useful to be able to predict the weather? 

5. What kinds of disasters do we face because of climate change and extreme weather 
conditions?

FOCUS QUESTIONS

The Problem

Sampa Manike is a farmer in Laamu Isdhoo Kaliadhoo who owns a plot of land about 1 acre. Apart 
from a shallow dug well (for manually watering crops) and an elementary shelter Sampa’s plot has 
yam, cabbage, pumpkin, watermelon, chilli and cucumber. These crops are grown almost throughout 
the year in her plot and are sold to Male’. Fruit trees are grown within the walled compound of the 
home and include mango, papaya, bread fruit, stone apple, drumstick and various citrus varieties. 
Papaya and bananas are grown both in the compound and in the field plots. All her fruit trees and the 
other short crops died because of the salt intrusion into the ground water lens after the 2004 tsunami. 
Crops like watermelon and sweet potato are harvested twice a year; pumpkins are harvested thrice a 
year and brinjal and chilly are grown throughout the year. Sampa goes to her plot early morning after 
sending her children to school. Her husband goes to the plot in the afternoon. Over the years, Sampa 
has noticed that the water well in her farm goes ‘bad’ after one year or so of using. After about using 
the water from the well for a year, the plants start to dislike the water anymore. Sampa then has to 
dig a new well and use that to water her plants, but can do so for a year. 

Sampa’s plot of land is located in the Northwestern side of the island where it was safe from tidal 
waves and constant flooding. Soil erosions and tidal waves occur in the east. Due to heavy rains and 
low lying areas in the island, there is often water logging and flooding in the western side of the island. 
There are very few safe areas on the island, because one side of the island often gets flooded and the 
other was affected by tidal waves. The safest area was therefore the North West of the island, where 
most of the agricultural lands including Sampa’s plot are located. 

How can Sampa survive and continue her farming with the prevailing salt intrusion into the 
ground water lens, which is considered as slow onset disasters, due to climate change?

?
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TEACHER’S NOTES

Weather is the current atmospheric conditions, including temperature, rainfall, wind, and 
humidity at any given place. If you stand outside, you can tell how hot it is by taking a temperature 
reading or feel if it is raining or windy, sunny or cloudy. All of these factors make up what we think 
of as weather. Weather is what is happening right now or likely to happen tomorrow or in the very 
near future.

Climate, on the other hand, is the general weather conditions. Meteorologists often point out 
that “climate is what you expect and weather is what you get.” Or, as one middle school student 
put it, “Climate helps you decide what clothes to buy, weather helps you decide what clothes to 
wear.”

Climate is sometimes referred to as “average” weather for a given area. The National Weather 
Service uses values such as temperature highs and lows and precipitation measures for the 
past thirty years to compile “average” weather for any given area. However, some atmospheric 
scientists consider “average” weather to be an inadequate definition. To more accurately portray 
the climatic character of an area, variations, patterns, and extremes must also be included. Thus, 
climate is the sum of all statistical weather information that helps describe a place or region. 
Climate can be applied more generally to large-scale weather patterns in time or space (for 
example, an Ice Age climate or a tropical climate).

To investigate how climate may be changing due to human influences, scientists use weather 
data from as far back as the historical record goes, as long as the data are accurate. Detailed daily 
weather data are collected at surface meteorological stations (weather stations) throughout the 
world. However, several factors can limit the accuracy of the data. 

Many stations are in or near urban areas, which often experience warmer temperatures than the 
surrounding rural land. This is due to the heat absorbing properties of concrete and asphalt and 
the lack of shade and evaporative cooling from vegetation. This phenomenon is known as the “heat 
island effect.” Many weather stations have been moved from rural locations to airports, making it 
difficult to interpret and compare measurements over time. Understanding and interpreting local 
weather data and understanding the relationship between weather and climate are important 
first steps to understanding larger-scale global climate changes.

Source: https://www.ucar.edu/learn (accessed on 24th September 2015)

The teacher can pose questions like the following:

• What do we know about the weather and disasters?

• Do we know about the two monsoons?

• Do we know about the nakaiy calendar?

• How can farmers predict the weather?

• What can our community and the farmers like Sampa do to adapt to climate change?

• What is the difference between climate change and weather?

Use Student Resource Sheet 1:  Climate change - KWL chart
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STEP 2  EXPLORE POSSIBLE SOLUTIONS
The following activity on what we know about the weather will assist students to decide on exploring 
the aspect that they wish to research regarding weather. Using the ideas that have been raised in 
the previous activity (focus questions), and the KWL chart ask the students to develop hypotheses 
or questions they want answered concerning the weather and its impacts. The following activity will 
guide the students in their investigations of the weather in the Maldives and other countries. For 
example:

• What is the impact of weather and climate change on the ground water lens of the islands of 
Maldives?  

Relationships between weather conditions: Provide the below data sets to the groups and ask the 
groups to analyse with the assistance of the following questions.

In small groups ask students to discuss about changes within each set of gathered information.

Also ask groups to make comparisons between the data sets. For example: is there a correlation 
between changes in temperature and levels of rainfall? How does the sea level impact on this 
relationship?

Guiding questions for small group discussion might include the following: 

• Do rain patterns/instances occur in a particular relation to temperature changes such as before, 
after or during?

• Do certain weather conditions always occur together? Separately?

• Compare weather data to the “normal” or “average” data. What features do they observe? 

• Lead the students to discuss the differences between weather and climate that they can observe 
in their charts. 

• If you were asked to predict the weather for tomorrow from the data shown on the graph, can you 
predict the weather for tomorrow? 

• If a scientist reported that last month your country was warmer than the same month a year 
ago, would you consider this to be evidence for climate change? Why or why not? What kind of 
data would be the most convincing: changes in short-term (daily, weekly, or monthly) weather, or 
changes in longer-term climate data?
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Weather data to be analyzed by students

46	Srinivasan,	G.,	Jothiganesh,	S.,	&	Subbiah,	A.	R.	(2012).	Development	of	a	high	resolution	regional	climate	model:	Climate	change	
scenarios	and	their	interpretation	for	the	Maldives.	Maldives:	Ministry	of	Environment	and	Energy

The following shows some weather patterns in the Maldives.46
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Organizing Ourselves
From the questions that have been raised by previous discussions around weather identify the steps 
that need to be taken for further study to occur. The following may need to be considered.

Weather prediction and me: Encourage students to interpret the data collected in terms of their own 
favourite activities and the weather conditions that are conducive to those activities. 

Ask students to refer back to their discussion and relate what they have learnt about weather 
prediction.

Assist students to make the link between, for example, the fact that it rains every day at noon and the 
fact that they like to play skipping games. If we play skipping games at lunch time the rope will get wet 
and the puddles will splash up on us as the rope hits the water, so it would be better to play skipping 
games first thing in the morning or later in the afternoon when the ground is dry. 

Older students can explore more complex situations such as kite flying needing windy conditions but 
windy conditions of just the right strength, i.e., strong enough to lift the kite but not strong enough 
to break the string.

STEP 3  NARROW YOUR CHOICES
The following activities involve students in shared experiences that provide new information about 
the topic and stimulate curiosity.

Observe the sky. What kinds of clouds are present?

What do they look like? How high are they in the sky? What shape are they? Record the type of clouds 
on the weather-monitoring chart. Do some clouds link to different weather such as rain or wind? 

Student Resource Sheet 2:  Cloud observation chart

Student Resource Sheet 3: Weather monitoring chart

Clouds are produced when moist air is cooled. They are a visual indicator of moisture cooling in the 
air: literally clouds are made up of very small liquid droplets. There is a large variety of cloud groups, 
which are broken into three primary groups depending on where they are in the sky: high clouds, 
middle clouds and low clouds. The clouds are further defined by their appearances – cumulus clouds 
have a bubbly appearance, cirrus clouds have a wispy appearance, stratus is sheet-like and nimbus 
clouds are rain bearing.

Give the groups the climate change causes ranking cards and ask the group to rank the cards according 
to the statements, putting the biggest cause of climate change at the top, the least cause at the 
bottom.

Student Resource Sheet 4: Climate change ranking cards

Testing predictions: Ask students to revisit the ways of predicting the weather they came up with 
in the previous activities. Do the data sets help to verify or disprove these ways of predicting the 
weather? If we cannot answer this question with the data sets, what kinds of recordings would need 
to be made in order to verify or disprove the predictions? 
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Compare the graphs from rainfall, temperature, wind, and cloud cover over a few days/months. 

Observe patterns between the graphs. 

Observe seasonal patterns over time. 

Clouds, temperature, wind and rainfall all relate to each other, each one affecting the other. 

By observing the patterns, weather can be predicted and climate defined. Seasons are defined by the 
weather patterns. 

Seasons vary based upon the location on the Earth. 

All areas have seasons but areas that are further from the equator have greater changes in seasons.

STEP 4  TEST YOUR SOLUTIONS
Students at this stage will be collating, processing, analyzing and presenting the information in a 
variety of ways. Students will have the opportunity to further explore any questions that may have 
arisen when they were investigating. This would also be opportune time to revisit some of the initial 
activities from the information sought on the activities on what we know about weather and climate, 
and predicting the weather.  

What are the solutions to Sampa’s problem of slow onset disasters in relation to the ground water 
turning salty because of climate change? Can you as a group write a letter to Sampa based on the 
predictions? 

Make the following gadgets in groups and display for future monitoring activities. 

Use Student Resource Sheet 5: How to make a rain gauge

Hand-made weather station.

• Make a local wind vane out of the coconut leaf or any other material (bura fathi).

• Make a rain gauge to measure the rainfall.

• Get a thermometer to read the temperature to be inserted in the class or school.47 

47  EDC,	UNICEF	(2008)	Activities	adapted	from	the	module	on	schools	for	a	healthy	environment
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Criteria to assess the letter to Sampa from the groups.

Success criteria for writing a persuasive argument.

1. The group stated their point of view clearly in the introduction and the conclusion. 

2. The letter backed each argument with relevant evidence and detail.

3. The argument is mainly in the present tense. 

4. The group used conditionals; would, could, might, if, unless. 

5. The group used connectives:

• To structure the argument: first, finally

• To link ideas within the argument: because, consequently, so, therefore.

6.    The group used persuasive devices such as the following: 

• Statistics, graphs, weather data: ‘More than 50%.....’ 

•  Emotive language; strong adjective. 

•  Rhetorical questions: ‘Are we to believe that.’ 

ASSESSMENT
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STUDENT 
RESOURCE 
SHEET  1

CLIMATE CHANGE - KWL CHART

What I know about weather 
& climate change

What I want to find out 
about weather & climate 
change

How can I learn more about 
weather & climate change
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  2

CLOUD OBSERVATION CHART

Type of Cloud Cover
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1
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3

4

5

Some
Clouds

No	Clouds
“Sunny”

Mostly	
Cloudy

All	
Cloudy
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STUDENT 
RESOURCE 
SHEET  3

WEATHER MONITORING CHART

48	Adapted	from	teacher’s	friend,	a	scholastic	company

Complete the chart.48
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  4

CLIMATE CHANGE RANKING CARDS
Photocopy and cut out the climate change causes statements. Give a set of statements to each 
group.49 

Our climate has always been changing.       
We have experienced ice ages in our history.

Plants and animals that have been dead 
for thousands of years turn into fossil fuels 
underground. These fossil fuels are oil, 
coal and gas. When these are burned they 
release carbon dioxide into the atmosphere.

Some countries have more factories and 
more cars than other countries. This means 
they burn more fossil fuels, releasing more 
carbon dioxide into the atmosphere. This is 
causing climate change to happen quicker.

Car engines need petrol or diesel to work. 
These come from oil which is a fossil fuel. 
The carbon dioxide in the oil goes into the 
atmosphere when the car is driving.

When volcanoes erupt they send carbon 
dioxide into the atmosphere. This is a 
greenhouse gas.

Lights need electricity to work. Electricity is 
a form of energy. Sometimes fossil fuels, oil, 
coal and gas, are used to create this energy. 
These fossil fuels release carbon dioxide into 
the atmosphere.

49	Trocaire,	(n.d.)	Adapted	from	education	resource	pack	for	primary	schools	
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STUDENT 
RESOURCE 
SHEET  5

HOW TO MAKE A RAIN GAUGE

1. Provide each student with a jar (or encourage them all to bring jars from home for this 
activity). 

2. On the side of the jar (or on a piece of tape stuck to the side of the jar), students need to 
carefully measure and mark centimetre increments. 

3. Leave the jar, without a lid, in a place where it is exposed to any rainfall (i.e. not under a tree 
or roof). 

4. Encourage students to check the level of water in the jar at the same time each day. 

5. Remind them to pour out the water after they have taken the daily reading!

1

2

3

4

5

6

7

8
9
10
11

12
13
14

15
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Weather is the general term given to the changing conditions of the Earth’s atmosphere. It is affected 
by many factors including temperature, rain, air pressure, humidity, hours of sunshine, types of 
clouds, and amount of cloud cover. The main factor that allows the earth to have various weather 
conditions is the sun. The heat of the sun affects the atmosphere to create weather; for instance, 
heat from the sun causes water to evaporate, which can produce rain. The following activities will 
help students to better understand the weather by monitoring some of the key factors that affect 
the weather. It is important that the measurements are taken at about the same time each day so 
that they can be compared. As such, timing is one of the first things to decide.

SEASON 

Maldives is an equatorial country and does not experience major seasonal differences. However, 
the early Maldivians carefully studied the patterns of weather and climate which is unique to this 
equatorial nation. Through their observations and recordings they related these patterns to the 
movements of the sun during a year. Based on this knowledge, the nakaiy (constellations of stars) 
calendar was developed by our forefathers to cater for the Maldivian lifestyle. Hence, the Maldives 
experiences a tropical, monsoon climate with warm temperatures year round and a great deal of 
sunshine. There are two distinct seasons – the wet (hulhan’gu or south- west monsoon) and the dry 
(iruvai or north-east monsoon).

The wet season runs from May to November. There are 18 nakaiy in this season. It is the wettest 
period when moderate to rough seas and cloudy days are more common. Frequent gale force winds 
from the south-west with an average speed of 11-15 Knots per hour occur, and wind gusts of 35-45 
Knots and above are occasionally recorded. September and October can be calmer and November 
is again a transitional period with variable winds swinging towards the north-east. The effects of 
cyclones from the Arabian Sea can be experienced during the south-west monsoon. The north-east 
monsoon gradually travels down the Maldives from the north and is ushered in by a fortnight of very 
strong winds from the north-east with heavy rain squalls. The dry season runs from December to 
mid-April due to the Northeast monsoon. There are 9 nakaiy in this season. This is the driest period, 
when hot days, cooler nights and calm seas are more common. There is generally little cloud cover 
except in the south. Frequent light winds from the north-east and variable sea breezes with an 
average of 9 Knots are experienced. The transitional period between monsoons begins in April and 
calm, windless days are more likely to be experienced than any other time of the year. A fortnight 
of strong winds and rain from the south-west usually ushers in the change of the new season and 
occasionally the tail end of cyclones from the Bay of Bengal can be felt. By the end of May the winds 
are predominantly west-south-west.

STORMS – THUNDER AND LIGHTNING

These two always go hand in hand. Lightning is a massive electrical discharge between one cloud 
and another, from a cloud into the air, or between a cloud and the ground. Only about one in five 
lightning strikes are from cloud to ground. The delay between when you see lightning and when you 
hear thunder occurs because sound travels much more slowly than light. Sound travels through air 
at about 330-350 metres per second (one kilometre per three seconds). This forms the basis for a 
rule that we can use to estimate our distance from the lightning (ground stroke).

1 6 9
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Next time there is a storm, count the seconds between a flash of lightning and the thunder - every 
second indicates a distance of about 330 metres. Therefore, a pause of three seconds means that 
the lightning hit about 1 km away. Seek shelter immediately if a storm is approaching. But do not 
rest under large trees, as trees are sometimes hit by lightning as they are the highest point on the 
landscape.

HUMAN EFFECTS ON WEATHER
Our modern life and growth in global population are causing a huge increase in the world’s use 
of energy. Much of the energy we use to power our cars and boats, produce electricity and 
manufacture products comes from fossil fuels (e.g. oil, coal, diesel, natural gas). When burned, these 
fossil fuels add large amounts of greenhouse gases, especially carbon dioxide, to the atmosphere. 
Many scientists believe that the addition of greenhouse gases from human sources is throwing our 
atmosphere and the natural greenhouse effect out of balance. It would appear that the atmosphere 
is trapping too much heat and causing the Earth to heat up. This is known as global warming.

Plants help in the absorption of carbon dioxide and they produce oxygen. Some countries are 
planting extra trees to compensate for the increase in carbon emissions (e.g. recently, the ‘two 
million plants’ campaign was carried out in the Maldives). Scientists have identified that our health, 
agriculture, water resources, plants, wildlife and coastal areas are vulnerable to the changes that 
global warming may bring.

But projecting what the exact impacts will be over the next century remains very difficult. There 
is the possibility that a warmer world could lead to more frequent and intense storms, including 
cyclones. Preliminary evidence suggests that, once cyclones form, they will be stronger if the oceans 
are warmer due to global warming.

IMPACT OF SEASONS ON FISHING
Different activities related to fishing would be carried out at certain times of the year depending 
on the nakaiy. For instance fura-badhuruva and fas-badhuruva of iruvai season are considered to 
be two good nakaiy for fishing. The main reason behind this is that as mentioned above, the wet 
(southwest) monsoon has high rainfall and rough seas which could be dangerous for sail dhoanis 
to venture out. However, mechanized dhoanis can withdraw if the winds are not too strong. The 
number of reef fish, including bait fish, depends on the productivity of the reef. If the environmental 
conditions are favourable the fish stocks will increase and the productivity is said to be higher. 
Productivity depends largely upon the timing of the monsoons. Rough weather associated with 
the start of the southwest monsoon also affects the distribution of tuna stocks. This is important 
because it may be difficult for fishermen to find tuna.50

50		A	Riyaz	Jauhary,	A	I	Chamberlain	(1998)	‘Understanding	Fisheries	Science	1’	Educational	Development	Center,	Ministry	of	Education,	
Republic	of	Maldives,	(Knot	is	a	unit	of	speed.	1	Knot	=	1	nautical	mile	per	hour	=	1.852	kilometres	per	hour).	
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2Climate change is a significant change in climate (including temperature, rain and wind) that a region 
experiences. While this can be caused by natural factors, the term climate change is now generally 
used to describe the changes in our climate as a result of human activity.

WHY IS THIS HAPPENING?

Firstly we must understand the carbon cycle. Carbon dioxide (CO2) enters the Earth’s atmosphere 
from volcanoes, decaying plants, breathing humans and animals, the surface of the sea and 
volcanoes. CO2 leaves the earth’s atmosphere when it is used by plants during photosynthesis, 
absorbed into the sea or stored in soil and sediment. This cycle keeps everything on the earth alive.

The CO2 in the atmosphere traps the heat from the sun. That is why CO2 is called a greenhouse gas. 
It creates a blanket of warmth, known as the greenhouse effect that keeps our earth from freezing. 
The more CO2 in the atmosphere, the warmer the earth becomes.

The amount of CO2 in the atmosphere over the last 8,000 years has been stable, creating suitable 
conditions for human beings to thrive.

But about 200 years ago we began digging up the soil to extract fossil fuels. These fossil fuels (coal, 
oil and natural gas) are made from the remains of animals that died long before humans appeared 
on Earth. The energies stored inside of them are used to fuel our factories, cars and to create 
electricity. But burning these fuels also releases more CO2 into the air. At the same time, we cleared 
forests for agriculture, reducing the ability of trees to remove the CO2 from the air.

Every time we turn on the radio or television, or drive to the shops, we are contributing to the 
increase of CO2 in our atmosphere. Most of what we purchase leads to CO2 emission in some way, 
either as a result of its manufacture and packaging, or transport of the item, or both!

The more CO2 in the air the harder it becomes to ensure stability. The greenhouse effect is causing 
more heat to be trapped. Our world is getting hotter, at an alarming speed. Each of the last three 
decades has been successively warmer at the earth’s surface than any preceding decade since 1850. 

WHAT ARE THE CONSEQUENCES?

Climate change is increasing the frequency and intensity of extreme events such as storms and 
floods, as well as slower onset events like drought. It is causing sea level rise as the oceans expand 
due to higher temperatures.51

51		Department	of	Environment,	Food	and	Rural	Affairs	defra.gov.uk	(n.d.)	Inter-Governmental	Panel	on	Climate	Change	ipcc.ch
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45 minutes X 2 periods

MM3.1  Explores and identifies that materials can change in different conditions.

a. Recognises the cause of a change in a variety of materials (e.g. Clothes on the line dry out in the  
 sun/ Ice-cream melted because it got too hot).

b. Investigates  simple changes that occur in materials in everyday life (e.g. rusting, discolouration  
 in materials, ice melting).

WS2.1  Conducts simple investigations.

a. Formulates investigative questions.

b. Identifies variables in an investigation.

c. Plans simple procedures in carrying out simple investigations.

ST2.2  Uses the knowledge gained to make informed decisions.

a. Identifies the changes that take place in some objects (e.g. through observations of different  
 objects).

b. Recognizes that some objects change over time. 

Instruct students to follow the DENT (Define, Explore, Narrow and Test).

STEP 1  DEFINE THE PROBLEM
Explain the steps in problem based learning approach (DENT) and introduce the problem.

1. What is rusting?

2. How can we prevent rusting?

FOCUS QUESTIONS

CHANGING MATERIALS7.3
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The Problem

Asfaq likes to go to school on his own bicycle everyday.  Asfaq cleans and polishes his shining red 
bicycle everyday and he loves his bicycle so much that he does not give his bicycle to his brother to 
ride. He calls his bicycle Rangabeel – the bicycle, because his father has fixed a big bell (Rangabeel) on 
his bicycle so that he could always ring the bell to alert others that he is coming. All his friends loved 
his bicycle because it was painted red and was very shiny.

One day Ashfaq had to go to Male’ with his family because his father had an accident. Asfaq left 
his bike in his garden where the bicycle did not have any shade either from the sun or the rain. 
When Asfaq returned back home after two months, the shining red bicycle did not shine anymore! 
Rangabeel – the bicycle has rusted! 

Asfaq ran into the house and called his father to come and see his beloved bicycle.  His father replied 
that he never left his tools such as Mashandathi, Udali, Furoa, or Hadhi outside in the rain and sun 
because these tools would rust.   

His father said “I have noticed that keeping the tools inside the house makes them rust less”. 

What happened to the Rangabeel – the bicycle? How did the rusting process begin? And how 
would you prevent it from rusting? 

?

TEACHER’S NOTES

Reddish-brown rust on your bike that appears after it’s been sitting outside is due to a process called 
“corrosion”. The combination of oxygen and water is just too much for the metal to withstand. But 
don’t fret - you can help stop the process.

Rust is the common name for a common compound called iron oxide (Fe2O3). When iron rusts 
it’s an example of corrosion.  Rust is the product of a chemical reaction between iron, water and 
oxygen.  When iron is exposed to oxygen it combines very slowly with it, and when water is also 
present the reactions is sped up.  This means under normal, natural conditions most metals will 
form rust and corrode without proper protection. Not only is this important to helping you keep 
your bike in top shape but it also impacts many other things in daily life, like pipelines for example.  
Pipelines, which transport the energy we use daily, are always in contact with nature making them 
vulnerable to corrosion. Pipeline designers have to constantly think of methods to protect the 
pipelines; some methods include protective coatings, physical barriers, cathodic protection or 
sacrificial anodes.

The teacher can pose questions like the following:

• Do we know about materials that rust?

• What do we know about prevention of rusting?

• What is corrosion?

Use Student Resource Sheet 1: Rusting - KWL chart
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STEP 2  EXPLORE POSSIBLE SOLUTIONS
The following activity on what do we know about rusting will assist students to decide on exploring 
the aspect that they wish to research regarding rusting. Using the ideas that have been raised in the 
previous activity (focus questions), and the KWL chart, ask the students to develop hypotheses or 
questions they want answered concerning the rusting. The following activity will guide the students in 
their investigations of why rusting occurs.

• Why do bicycles rust? 

Give the following investigation to be conducted in the groups.

Materials per group:

• 3 plastic or paper vending cups

• 3 cheaply made iron or steel nails (blunted) - not special galvanized or coated types

• Packet of table salt

• 500 ml white malt vinegar

• 1 L tap water

• Spoons for stirring or equivalent

• Old kitchen tile and china graph pencil

• Marker pen to write on cups or use stickers and a biro

Procedure:

• Label the 3 cups: SALT WATER, VINEGAR and WATER.

• Fill the cup labelled SALT about half full with water and add in salt until it dissolves no more. Stir 
the solution to help the salt dissolve more quickly.

• Fill the cup labelled VINEGAR about half full with vinegar.

• Fill the cup labelled WATER about half full with water.

• Place a nail into each cup. Let them sit for about 20 minutes.

• Discuss with the children where they might have seen rusting metals. Have they seen it on 
equipment in the playground? At home? On old cars?

• Take the nails out of the cups and place them on the kitchen tile. Label each one on the tile using 
the chinagraph pencil. Take care as the rust may cause stains on things other than the tile.

• Do not wipe any water or vinegar off the nails. Let the nails sit for about 10 minutes.

• Ask the children what they think will happen to the nails and explain why rust grows. Ask the 
children how they might prevent rust from growing.

• Let the children examine the nails. Note down observations - the children could even draw the 
nails.
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• This experiment could be done for longer periods of time (i.e. overnight), letting the nails sit in 
solution and in the air to see more rust grow.

• Let the groups plan on how to conduct the investigation.

Students can, in groups, identify factors that they can investigate and each group member can choose 
one variable as the independent variable to study (e.g., one can study how water rusting occurs, 
another can study if salt makes it more, another can study if putting oil makes it lesser etc.).

So each student can use the template sheet to make predictions. Identify the variables, and then 
record their findings and then report back to the group.

Fill in Student Resource Sheet 2 after conducting the experiment.

Student Resource Sheet 2: Rusting observation sheet

Organizing Ourselves

From the conclusions of the experiment on rusting, questions can be raised on ways of protecting 
rusting in every day materials. Take the students out for a walk in the school compound and ask them 
to observe the material that has rusted in the school compound. Similarly, ask the groups to list all the 
materials that have rusted at home. 

They can record these and also hypothesize as to what has caused them to rust, the rain, or no 
protective coating or being in salt water, etc.

• Rust is created when iron is exposed to moisture and oxygen from the air. This sets off a 
chemical reaction called oxidation at the surface of the iron where the iron atoms from the 
iron and oxygen molecules from the air combine to form Fe2O3 - or rust. This is an irreversible 
reaction which makes a new substance which is a red/brown colour.

• Rusting can take several hours with just water and air. Adding the salt and vinegar helps to 
speed up the process.

• Other metals oxidise in the same way. This is known as corrosion.

• Depending on which metal it is, the metal oxide can be coloured, such as black, green, and 
blue.

• Rust is bad if it occurs on commercial products, such as cars, or playground equipment. As the 
metal reacts to form a new solid the structure becomes weaker as more iron turns to rust.

• Metals are usually treated to prevent them from rusting. This is usually a coating. For example, 
the layer of paint on cars prevents the metal car body from rusting by shielding it from the air.

• Sometimes the metal is processed in special way, e.g. stainless steel.

TEACHER’S NOTES
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STEP 3  NARROW YOUR CHOICES
The following activities involve students in shared experiences that provide new information about 
the topic and stimulate curiosity.

Use Student Resource Sheet 3: How to prevent rusting

STEP 4  TEST YOUR SOLUTIONS
Students at this stage will be collating, processing, analyzing and presenting the information in a 
variety of ways. Students will have the opportunity to further explore any questions that may have 
arisen when they were investigating. This would also be opportune time to revisit some of the initial 
activities from the information sought on the activities on how iron rusts or corrodes. 

How can Asfaq’s Rangabeel the bicycle, be protected from rusting? Please show Asfaq by drawing how 
to prevent rusting his bicycle.

Observation guideline for teachers while the students undertake the experiment

Planning the observation:

Plan as much as you can before you begin your observation. Before the observation plan your 
observations. Think about the behaviours you will be looking for. You may wish to prepare a checklist 
of target behaviours within your topic in advance (Make sure you leave a column titled “misc” for 
behaviours you hadn’t anticipated). Also, check that your audio/video recorder, if you will be allowed 
to use one, is working properly.

Guidelines for conducting the observation: Some guidelines for carrying out an observation:

Be unobtrusive:  It’s important to make sure your students don’t notice you. You may wish to spend 
some time before the observation sitting quietly in a corner to allow the children to get used to your 
presence (If a child tries to engage you in conversation, you could explain you are doing some work.).

Be objective: Your language should be clear, accurate, and formal. Focus on the behaviour, not on your 
interpretation of it. Keep your language objective, avoid hyperbole or descriptive language, which may 
exaggerate the behaviour or mislead the reader. For example, “the students were bouncing off the 
walls” would be overly descriptive, as well as vague. A better description would be: “The children 
were excited; two boys were energetically chasing each other, while two of the other children were 
wrestling and shouting.”

ASSESSMENT
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Be specific: Your observations should describe behaviour as specifically as possible. Generalities are 
vague and don’t give a clear picture. For example, an observation that “the five children were each 
engaged in gender biased behaviour” is too general; it doesn’t specifically identify what the children 
were doing. “As the observation began, two of the three girls were sitting quietly at the a table, while 
the third girl pretended to read in the reading corner. All three boys were building a fort with large 
wooden blocks.” This gives a more accurate picture to your reader of the specific behaviours you are 
typing as “gender-biased”.

Be scientific: Your observations should be accurate; they should be thorough and complete; and 
should include nothing but your observations. (That is, unless you observed it, avoid speculations 
about the possibilities that may have preceded the children’s excitement).

Beginning the Observation:
As you begin your observation, record the following: Setting: Describe the setting. Indicate roughly 
what the setting was like, size, facilities, number of people. In other words, include anything that 
might have an influence on the behaviour you are going to observe. On-going Action: Indicate what 
is happening, and who is involved in the action at the time you begin your observation. Describe the 
children, indicating their number, age and gender, and any notable features (e.g. disabilities).

During your observation:
Record as full a description of the children’s behaviour and responses to that behaviour as possible. 
It’s a good idea to make notes every thirty seconds, even if you are recording with video or audio 
equipment. You can use your prepared checklist, or write a narrative of the behaviour - you can invent 
your own shorthand for notes during the observation, then expand on your shorthand notes as you 
transcribe the notes soon after. Be as thorough and complete as possible.

Analyzing the Observation:
Once you have finished the observation, you will have to make some sense of your data, and present 
your results in the results section of your report. If you had a checklist, you would total the columns 
and present the totals for each variable (or type of behaviour) in a table form. You may wish to convert 
these totals into percentages in some cases. If you are typing behaviour into a stage or category 
according to a theory (e.g. Piaget’s cognitive development, or Kohlberg’s moral development) list the 
behaviours that typify each category or stage, and identify why you think so. Then present these in a 
table. If you have a narrative, you would code it for specific behavioral patterns or themes, total these, 
and present them in a table.52

52		Adapted	from	Waters	J.	(n.d.)	https://www.capilanou.ca/psychology/student-resources/research-guidelines/Observation-Guidelines	
(accessed	on	7th	November	2015)
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RUSTING - KWL CHART

What I know about rusting What I want to find out 
about rusting

How can I learn more about 
rusting
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  2

Water cup after 1min Vinegar cup after 1 min Salt water cup after 1 min

Water cup after 20 mins Water cup after 20 mins Salt waste cup after 20 mins

RUSTING OBSERVATION SHEET
Draw your observations of the 3 cups and write your observations in the below columns.

1. Which cup showed rusting after 1 minute? _____________________________________

2. Which cup showed rusting after 20 minutes? ___________________________________

3. Which nails rusted faster? ___________________________________________________

4. What happened to the nails when exposed to vinegar and salt water?

___________________________________________________________________________
____________________________________________________________________________

___________________________________________________________________________
____________________________________________________________________________



Name	----------------------------------	 	 Date	------------------------------
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Name of the item How to prevent it from rusting

STUDENT 
RESOURCE 
SHEET  3

HOW TO PREVENT RUSTING
Discuss some ways by which rusting can be minimised.



1 8 3

Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  3

HOW TO PREVENT RUSTING

Use stainless steel utensils (metal alloy of iron,carbon & chromium)

By painting cars and bicycles, we protect them from rusting.

Like iron, aluminum also oxidizes. To prevent the carbonic acid in the soda from reacting with the 
aluminum, soda cans are lined with a thin layer of plastic on the inside as shown above.
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45 minutes X 2 periods

EC1.1  Explores and investigates forms of energy and compares various forms of 
energy such as heat, sound and light.

a. Identifies a variety of forms of energy:  sound, heat, light, present in their home and classroom  
 and gives examples from everyday life of how these types of energy are used (e.g. electricity is  
 used for cooking, watching television, listening to radio).

WS2.1  Conducts simple investigations.

c. Plans simple procedures in carrying out simple investigations.

ST1.1  Explores the use of science in everyday life and identifies how scientists work.

a. Recognises that scientists work in a particular manner to find out how phenomena occur (e.g.  
 experimenting, planning, testing hypothesis etc.).

Instruct students to follow the DENT (Define, Explore, Narrow and Test).

STEP 1  DEFINE THE PROBLEM
Explain the steps in problem based learning approach (DENT) and introduce the problem.

1. How do we use energy?

2. How can we use it more efficiently?

3. How do we use the sun?

4. How could we use the sun more or better? 

FOCUS QUESTIONS

TYPES OF ENERGY8.1



1 8 5

The Problem

SOLAR IMPULSE COMPLETES EPIC FLIGHT TO HAWAII

Solar Impulse, the aeroplane that is powered only by the sun, has landed in Hawaii after making a 
historic 7,200km flight across the Pacific from Japan.

Pilot Andre Borschberg brought the vehicle gently down on to the runway of Kalaeloa Airport at 05:55 
local time (15:55 GMT; 16:55 BST).The distance covered and the time spent in the air - 118 hours 
- are records for manned, solar-powered flight. The duration is also an absolute record for a solo, un-
refuelled journey. Mr. Borschberg’s time betters that of the American adventurer Steve Fossett who 
spent 76 hours aloft in a single-seater jet in 2006.Despite being in the cockpit for so long, the Swiss 
pilot told the BBC that he did not feel that tired: “Interestingly, not really. “I am also astonished. We 
got so much support during the flight from so many people; it gave me so much energy.” He said he 
looked forward to having a shower and visiting one of the many steakhouses suggested to him on the 
way into Hawaii’s O’ahu Island.  “We have some work to do, and to meet people, because I am sure 
a lot of people will want to see the aeroplane and discuss its technologies. But there is no way we 
shouldn’t try some surfing,” he joked.

The pair is sharing flying duties in their quest to circumnavigate the globe - an effort they began in 
Abu Dhabi, UAE, back in March. It is Mr. Piccard who will now fly the next leg from Hawaii to Phoenix, 
Arizona. That will not be quite as far as the leg just completed, but it will still likely take four days 
and nights. From Phoenix, Solar Impulse will head for New York and an Atlantic crossing that would 
eventually see the plane return to Abu Dhabi. But, first, the Solar Impulse ground crew in Kalaeloa will 
need a few days to check over the aircraft. During this servicing, meteorologists will once again take 
on the tricky task of finding a suitable flight window. Getting Solar Impulse to Hawaii proved more 
problematic than anyone could have imagined. The project was stuck in Nanjing, China, for five weeks 
before the first attempt to cross the ocean was made. Solar Impulse’s slow speed, light weight and 
72m wingspan put significant constraints on the type of weather the vehicle can handle, and that first 
sortie was aborted after just one day in the air because of a fast developing cold front ahead of it. Mr. 
Borschberg diverted to Nagoya, and then had to wait a further month before being given the green 
light on Monday to again take off for Kalaeloa. Even so, he has had to cross two weather fronts this 
week and has endured some uncomfortable turbulence as a consequence.53

53 Jonathan Amos BBC Science Correspondent (3 July 2015) http://www.bbc.com/news/science-environment (accessed on 10th November 2015)
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The Solar Impulse plane is not really intended to be a vision of the future of aviation. Rather, it is 
supposed to be a demonstration of the current capabilities of solar power in general. The vehicle 
is covered in 17,000 photovoltaic cells. These either power the vehicle’s electric motors directly, 
or charge its lithium-ion batteries, which sustain the plane during the night hours. Mr. Piccard told 
reporters at Kalaeloa: “Andre’s flight was longer than all the other single-seater flights that had fuel. 
That’s an incredible message. “Now you can fly longer with no fuel than you can with fuel. So, what 
Andre has done is not only a historic first for aviation, it’s a historic first for renewable energies. And 
this is why we are doing this project.”

The above case proves that we can use solar energy for everyday use. How can we in the Maldives 
utilize solar energy for various purposes such as for streetlights and other uses such as lighting at 
home and school? 

TEACHER’S NOTES

The government on Tuesday said that solar panels affixed at two government offices, under the 
project to generate electricity using renewable energy, are now being tested. 
Azuhaar Abdul Azeez, Haveeru Online
Apr 29, 2014 - 04:19

Under the third phase of the project for clean energy promotion in capital Male', solar panels have 
been fixed onto the roofs of the hospital Hulhumale and atop the finance ministry building.

Under the first two phases of the project, solar panels had been affixed on 10 buildings in Male', 
and those panels along with a system that can generate 675 kilowatts of electricity are being used 
by the State Electric Company (STELCO) to generate electricity.

The system established in the first phase generated 395 kilowatts of energy and another 280 
kilowatts were generated in the second phase. Under both the phases, solar panels were affixed 
atop many government buildings such as some schools and the President’s Office.
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The environment ministry said on Tuesday that 740 kilowatts of energy would be generated at the 
completion of the third phase and that this will save 300,000 litres of diesel within a year. In terms 
of houses in male, it would be equivalent to the electricity consumed in 185 households.

The project is funded through a grant of one billion Yen from the Japanese government. The 
agreement for this project was signed in 2010.

Source: http://www.environment.gov.mv

Begin work on the KWL chart provided as Student Resource Sheet 1 (see the Teacher Information on 
this chart for more detail on how to use it).  ‘What do we know about the sun / solar energy?’ The 
teacher can provide ideas such as the following:

• It provides heat.

• It provides light.

• It marks day from night.

• We can use it to measure time (day and night, number of days and weeks, etc.).

• It makes shadows.

• It can burn us.

• It can fade clothes or furniture.

• It dries out clothes, nets, food.

Use Student Resource Sheet 1: Solar energy - KWL chart

STEP 2  EXPLORE POSSIBLE SOLUTIONS
The following activity on what we know about solar energy assist students to decide on exploring 
the aspect that they wish to research regarding solar energy. Using the ideas that have been raised 
in the previous activity (focus questions), and the KWL chart ask the students to develop hypotheses 
or questions they want answered concerning the solar energy. The following activity will guide the 
students in their investigations of how the sun can be used.

How can the sun be used?

Divide students into groups of 4-6. Give each group a topic – plants, animals, humans (you may have 
more than one group working on a topic). 

On a large sheet of paper have each group describe ways in which their topic makes use of the sun. 
After groups have had a chance to come up with their own ideas, write them on the piece of paper 
or a resource sheet.

After students have had a chance to come up with their own ideas, take them outside to try to observe 
other ways in which plants, animals and humans make use of the sun in their daily lives. 
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Ideas on the kinds of issues students might come up with include (but are not limited to) the following:

• Plants use energy from the sun to grow. 

• The sun ripens fruit.

• Some flowers open and close with the sun and others turn with the sun over the course of a day.

• Animals use the energy from the sun to grow. 

• Animals use the energy from the sun to keep warm. 

• Animals use the energy from the sun to see by. 

• Animals and humans eat plants that have made use of the sun in other ways. 

• Humans have used the sun to make fire with magnifying glasses or mirrors – humans have been 
doing this for thousands of years.

• Humans can also use magnifying glasses or mirrors to signal to each other over distance (try this). 

• Humans use the sun to heat water.

• Humans use the sun to dry clothes, fish, fruit, coconuts, nets.

• Humans use the sun to see by.

• Humans use the sun to grow food.

Organizing Ourselves

From the conclusions of the activity on how the sun can be used, questions can be raised on ways of 
making use of the sun for everyday use in the school and at home. 

Ask students to creatively express their understanding of how reliant we all are on the sun by creating 
and illustrating a story. 

• Ideas for stories include (but are not limited to) the following: 

• What would life be like if we didn’t have a sun?

• What would life be like if the day was only half as long as it is?

• What would life be like if the sun was too powerful for us to be out in?

• What would life be like if we didn’t know when the sun would come out?

• What would life be like if I controlled the sun?
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STEP 3  NARROW YOUR CHOICES
The following activities involve students in shared experiences that provide new information about 
the topic and stimulate curiosity.

Introduce the idea that other people are also thinking about the ways in which we can harness the 
power of the sun. One such way is through the use of solar cells – devices that convert the energy of 
the sun into energy that can power things we otherwise would run on electricity or batteries. 

Show students pictures from Student Resource Sheet 2 ways in which solar cells are used to heat 
water, power streetlights or garden lights, etc. The idea here is not to explain the science so much as 
to illustrate the wide variety of ways in which solar energy can be used. 

Encourage students to contextualize these ideas. How could people in the Maldives make use of the 
kinds of solar powered devices? How could we make use of this kind of technology at school and at 
home? 

Ideas students might come up with include (but are not limited to) the following: 

• We could use solar powered lights around the school buildings.

• We could use solar cells to heat water at home.

Student Resource Sheet 2: How solar panels are used in the Maldives

STEP 4  TEST YOUR SOLUTIONS
Students at this stage will be collating, processing, analyzing and presenting the information in a 
variety of ways. Students will have the opportunity to further explore any questions that may have 
arisen when they were investigating. This would also be opportune time to revisit some of the initial 
activities from the information sought on the activities on how the sun is used and how solar panels 
are used in the Maldives. Ask students to work in pairs to design an advertising poster that explains 
why solar power is good and how it can be used in the Maldives. 

These posters can be used to raise community awareness and understanding of the benefits of solar 
power and can be displayed in public spaces such as the community centre.
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Assessing the posters

Conduct a peer assessment of the advertising posters. Work with students to develop a guide to what 
makes a good poster. This may include ideas such as the following:

• simple message

• clear design

• balance between text and pictures

relevant to local conditions Ask students to review a poster other than the one they created and to 
talk to the class about what they like about the poster.54 

Sample Guide 

54		EDC,	UNICEF	(2008)	Activities	adapted	from	the	module	on	schools	for	a	healthy	environment

55		https://www.google.mv/search?q=peer+assessment+guideline+for+poster	(accessed	on	7th	November	2015)

ASSESSMENT

Identify what has been done well.

Explain why it had been done well.

Suggest ways to improve.

I really like your idea about....

This shows you are really thinking 
about ...

In explaining the ideas, you've 
included ...and ....

You also included how....which helped 
me to understand that ....

You have included a lot of .... and .....

You have explained ..... by ......

You met the target for ........                     
because .......

To reach the next level you must ...

You need to include ....

You still need to explain ...

One suggestion is that .... because ....

Make sure you include these keywords 
......

Answer the following suggestion ... in 
your explanation55

PEER ASSESSMENT
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	56	http://www.kuredu.com/sun-eco-solar-panels/	(accessed	on	10th		November	2015)

The solar power project at Kuredu Resort & Spa 56
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STUDENT 
RESOURCE 
SHEET  1

SOLAR ENERGY - KWL CHART

What do we know about 
the sun / solar energy

What do we want to learn 
about the sun /solar energy

What have we learnt about 
the sun / solar energy
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  2

HOW SOLAR ENERGY IS USED IN THE MALDIVES

Addu High School has received USD 100,000 in prize money with the Zayed Future 
Energy Prize.

Addu High School beat other schools in the region to win the award in a ceremony held in 
Abu Dhabi on Monday. The award was handed over to the school by President of United 
Arab Emirates (UAE) Khalifa bin Zayed Al Nahyan – who is son of Sheikh Zayed bin Sultan Al 
Nahyan – whose vision the Zayed Future Energy Prize represents, as well as Crown Prince of 
Abu Dhabi Mohammed bin Zayed bin Sultan Al Nahyan, Prime Minister of UAE Mohammed 
bin Rashid Al Maktoum and Egyptian President Abdel Fattah el-Sisi. Addu High School was 
awarded the Prize due to the importance it placed of renewable energy and different 
activities conducted by it to develop renewable energy.

While numerous schools sent in their proposals to snatch the Prize in global school category, 
Addu High School opted to base their proposal on how the school could be run using 
renewable energy sources.

The Prize, handed out each year, celebrates achievements that reflect impact, innovation, 
long-term vision and leadership in renewable energy and sustainability.

Former Maldivian President Mohamed Nasheed was among the panel of judges in this 
prestigious Prize, which was founded in 2009.

Other judges include President of Iceland Ólafur Ragnar Grímsson, former South Korean 
President Dr. Han Seung-soo, Hollywood actor Leonardo DiCaprio, as well as other notable 
figures.

Addu High School has implemented a project to make it the first carbon neutral school in 
the country. Solar panels had been installed in the school in collaboration with independent 
organization “Veshi,” which will produce 2.8 kilowatts of electricity. The school also runs 
numerous programs to raise awareness amongst its students about the environment and 
technology.

It also made history by becoming the first school to run an I-Class in Maldives.57

57	Fathimath	Aruma	Haveeru	Online,	Jan	19	2015	(accessed	on	15th	October	2015)
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FINDING OUT ABOUT SOLAR ENERGY ACTIVITIES 

The following activities provide opportunities for students to witness the power of the sun. Have 
students record their learning from these experiments in column 3 of the KWL chart. 

Sun tea 
Place water and tea (loose or in bags) in at least 2 jars with lids. Set one jar in the sun and the other 
in the shade, or in a cupboard. Leave both jars for 3-4 hours. Allow students to taste the 2 cups of 
tea and compare the taste as a way of demonstrating the power of the sun.  

Following the tea making activity, students could test the dyeing process using tea bags (loose or 
in bags) placed in a jar of water along with a small piece of white cotton fabric. Place the room 
temperature water, the fabric and the tea in each of several jars, which are then placed with some 
in full sunlight, some in shade and some indoors in a cupboard. Ensure that the size of each piece 
of fabric is the same, that the jars are the same size and the water and tea in each is the same to 
make the only variables, the light and heat of the sun. Leave for several hours and then inspect the 
pieces of fabric to see if there are differences in the depth of colour of the fabric from the dyeing or 
staining effect of the tea aided by the light and heat of the sun.

Melting ice cubes 

Place an ice cube in a dish and put in the sun. Place another ice cube in another dish and leave it in 
the shade. Have students predict which will melt faster. Record the time at which the ice blocks are 
set out and record how long it takes each to turn to water. Have students make observations about 
the melting rates of each ice cube.

You can also leave a metal spoon in the sun and then put in on the ice cube to demonstrate the 
transfer of heat from the sun to the spoon to the ice as it increases the rate of melting.

Bleaching activity 
Give each student a dark coloured piece of paper (black, red, navy, blue, purple, dark green, dark 
brown). Using cardboard templates or real life objects such as leaves (anything with a strong, clear 
edges), have students construct a pattern on the paper. The desired shape (which must be smaller 
than the background sheet) should be held in place on the dark background sheet with small stones 
or other suitable objects as weights. Encourage students to place their papers in places where they 
receive different amounts of sunlight. Some should be in the strong, direct sun (preferably out of 
the wind) while others should be in the dark (e.g. in a cupboard). Leave papers in place for several 
hours (or days).  

On the sheets that have been left in the direct sun, the bleaching of the exposed dark coloured paper 
will demonstrate the power of the sun when the students see the difference in colour between the 
bleached and unbleached areas. Little to no bleaching will be evident on other sheets, depending 
on the amount of sunlight they had been exposed to.  
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Plant growth 
Students can plant either seeds or small plants in a small amount of soil in a paper cup and provide 
all seeds/plants with water but provide only some with sunlight by placing some in full sunlight, 
some in shade and some in a dark cupboard indoors. The differences in plant health and growth rate 
will allow students to see the need for sunlight and warmth for growth to occur. 
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EC4.2  Explores and investigates the effect of friction experienced in everyday life.

a. Explores floating and sinking using different objects in water.

WS2.1  Conducts simple investigations.

c. Plans simple procedures in carrying out simple investigations.

WS3.1  Takes care of themselves, others and respects others’ viewpoints.
a. Follows safety procedures given by the teacher (e.g. wear goggles while heating).

b. Demonstrates responsibility when doing practicals.

FRICTION – HELPER OR HINDRANCE?9.2

45 minutes X 2 periods

Instruct students to follow the DENT (Define, Explore, Narrow and Test).

STEP 1  DEFINE THE PROBLEM
Explain the steps in problem based learning approach (DENT) and introduce the problem.

1. What is sinking?

2. What is floating?

3. How do boats float in the sea?

4. What types of objects float?

FOCUS QUESTIONS

The Problem

Shiyaz was one day helping the workers with moving some blocks of wood that had been brought to 
build some dhoanis. The wood were at the harbor because they had been brought from Male’ by the 
ships. Shiyaz lifted a large block of wood onto his shoulder and started walking towards his father’s 
boatyard. Just as he stepped onto the steps of the jetty, he tripped on a stone and the block of wood 
fell into the sea! He looked and saw the wood block slowly sinking! He got so alarmed and ran to 
his father and after apologizing about the incident, he explained that these wood cannot be used to 
build the dhoanis as they would sink too just like the wooden block sank! His father calmed him down 
saying, “My son, I have used these type of wood to build all my dhoanis and none of them have sunk! 
Dhoanis will float on the sea and that is how we have travelled for so long!”
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Shiyaz was confused, “How can that be? I just saw the wooden block sink and father you are saying 
these dhoanis will not sink? Are you a magician? ” 

Shiyaz’s father laughed out loud “No my son, I think it is simple science. Why don’t you go and find the 
answer to that question and get your friends to help too.”

Can you prove and show how things float??

TEACHER’S NOTES

Shape can also help an object float. A ball of clay will sink, but a canoe shape made from the same 
amount of clay can float because it pushes more fluid out of its way in relation to its weight. The 
amount of air inside of an object can also help it float. Boats can float despite the heavy and dense 
materials used to build them because of the large amount of air inside the hull. Hollow objects, 
such as table tennis balls or an empty plastic bottle, are able to float better than solid objects like 
baseballs or filled water bottles.

Many children believe that heavy objects sink and lighter objects float. Point out that some 
heavy objects like boats float, while relatively lighter objects such as coins sink. Encourage them 
to hypothesize why objects sink and float. Have them draw on prior knowledge and describe 
observations they have made of sinking and floating objects. Encourage them to make comparisons 
and connections.

Displacement occurs when you place something in a fluid, or any substance that flows, and it 
moves the fluid out of its way. You can watch displacement at work when you drop an object in 
a cup of water and the water level rises. The object pushes the water out of its way, making the 
water rise. An object will sink if it weighs more than the water it displaces, and an object will float 
if it weighs less than the water it displaces. The Greek mathematician Archimedes discovered 
that the amount of water displaced by an object depends on the mass of that object. Mass is the 
amount of matter in a substance, and dense objects have more mass than less dense objects. 
Dense objects that do not displace much water will sink, while less dense objects that displace a 
lot of water will float.

The teacher can pose questions like the following:

• Do we know that some things sink and float in water?

• Will heavy things always sink and light things float?

• What do we know about floating and sinking?

Use Student Resource Sheet 1: Sinking and floating - KWL chart
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STEP 2  EXPLORE POSSIBLE SOLUTIONS
The following activity on what we know about sinking and floating will assist students to decide on 
exploring the aspect that they wish to research regarding this subject. Using the ideas that have 
been raised in the previous activity (focus questions), and the KWL chart ask the students to develop 
hypotheses or questions they want answered concerning things that float. The following activity will 
guide the students in their investigations of why things float. For example:

• Why does boats float in the sea? 

Give the following experiment to be conducted in the groups.

Materials per group:

• 1 bowl

• Water

• Orange

Procedure

1. Fill the bowl with water. What happens to the orange?

2. See if your friend can get the orange to sink.

3. Take the orange and peel it.

4. Place the peeled orange back in the bowl of water. What happens this time?

The orange floats because the orange peel is full of trapped air pockets, therefore making the orange 
light for its size (so it floats).

When you remove the peel (including the air pockets) the orange weighs a lot for its size, then it sinks 
because the orange is denser than the water.

Organizing Ourselves
From the conclusions of the experiment on sinking and floating questions can be raised on ways of 
finding out how dhonis float. Take the students out for a walk near the beach and ask them to observe 
the thing that float in the sea. Similarly ask the groups to list all the things that they see floating in the 
sea. If not, ask the students to note down what they think will float in the sea. 

STEP 3  NARROW YOUR CHOICES
The following activities involve students in shared experiences that provide new information about 
the topic and stimulate curiosity. 

Which of the following items do you think will float, and which do you think will sink?

Materials needed:

• Water

• Sink or bucket

• Pencil
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• Nail

• Raw egg

• Ruler 

• Apple

• Toy boat

• Paperclip

• Rubber ball

Procedure

1. Fill a sink or a bucket with water. Leave around 5cm (2 inches) empty.

2. Slowly lower one item into the water.

3. Remove the item from the water and test the next item.

4. Continue testing each item.

5. Now add a few of your own to see what happens.

NOTE: you may want to take notes and/or record your discoveries in a notebook.

Depending on the size of the container you fill with water and the objects that you are going to test, 
you may want to do this experiment outside to give you more room and less mess to clean up after 
the experiment.

Student Resource Sheet 2: Which will sink , which will float?

STEP 4  TEST YOUR SOLUTIONS
Students at this stage will be collating, processing, analyzing and presenting the information in a 
variety of ways. Students will have the opportunity to further explore any questions that may have 
arisen when they were investigating. This would also be opportune time to revisit some of the initial 
activities from the information sought on the activities on what sinks and float and why.  Do the 
following experiment in groups. 

What makes boats float?

Materials you will need:

• Modeling clay

• Sink, bucket or clear vessel 

• Water
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Procedure 

1. Fill your container with water. 

2. Place a ball of modeling clay the water gently.

3. What happens to the ball of modeling clay?

4. Take the ball of modeling clay out of the water.

5. Take some more modeling clay and mold it into the shape of a boat.

6. Now place your boat on the top of the water very carefully.

7. What happens with your boat of modeling clay?

What makes boats float?
Water supports a boat by pushing upwards on the bottom of the boat and therefore it does not sink.

Water cannot support a boat if it has a very heavy load.

A very heavy load would cause a boat to sink. Also, the shape of a boat plays an important role in 
floating.

If you took some modeling clay in the shape of a ball it would sink; but if you mold it into the shape 
of a boat it should float.

Come up with a description of how the boat floated according to what you have observed and write a 
wall magazine for the school notice board. 

Extension Activity 

The groups will then focus on beginning their task, the ‘Boat Making Activity’. Students are required 
to build a boat, which fits into the following categories:

• Ability to float: Boat must float for at least 1 minute and be able to withstand additional weight 
of 25-cent coins.

• Ability to move: boat must be able to move with assistance from wind.

• Cheap: materials acquired for boat must not exceed MVR 100.

Environmentally friendly: materials used for boat must be environmentally friendly, including recycled 
materials or materials, which may be re-used. Students need to ensure that when testing their boats, 
materials will not affect the testing water.

• Appealing: boat has visual appeal with aesthetics in mind.58

Design Process
Through discussions and extensive research, the students will begin to gather ideas about the best 
materials to build their boat out of, whilst considering the criteria above. In their workbooks, the 
students will then complete their first design of their boats, explaining the following:

• Why they are using the materials they have chosen?

• Whether the materials float/sink?

• The size of their boat and the impact of this.

58		Adapted	from		http://learnonline.canberra.edu.au/portfolio	(accessed	on	25th	September	2015)
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• How much weight they believe their boat will be able to withstand?

• The cost of their boat.

Evaluation of Design and Boat Building
After discussion in the group about the quality of their plans, the students will be provided an 
opportunity to make changes to their design prior to the commencement of building their boat. 

When all students complete the building of their boats, they will have a race by the beach. In 
conjunction with that, all boats will be tested in terms of their ability to move (the race) and the ability 
to withstand additional weight, by placing coins on the boat. 

Evaluation of Final Product
The students will then complete an evaluation, commenting on why their boat did or did not work 
and factors they could change if they had to complete the activity again and factors, which they would 
keep the same. They would also be required to evaluate the original criteria, including the boat’s 
ability to float and withstand additional weight, the cost of the boat, how environmentally friendly 
their boat was and how appealing their boat was. They would then be provided with the opportunity 
to comment on another groups’ boat, evaluating them in a similar way.

Indicators of Success
• Engaged and communicated ideas with peers.

• Extensively explored the concept of floating verses sinking.

• Can identify what needs to be improved.

Working with your students in small groups allows you to make observations about their understanding 
and attainment in elementary science.

After a demonstration or simple experiment, ask your students to explain why something happened. 

You could ask questions like the following:

• Why do you think the wood floated and the coin sank?

• How does a boat float?

• Can you explain why some objects float and other objects sink?

Keep notes of which students are able to explain why or how something happened, and who are 
less confident and cannot provide a clear explanation. By doing this, you can identify who among 
your students need to have a particular scientific concept reinforced and who are ready for the next 
challenge, so that you can respond to them appropriately.

ASSESSMENT



Name	----------------------------------	 	 Date	------------------------------

2 0 2

STUDENT 
RESOURCE 
SHEET  1

SINKING AND FLOATING - KWL CHART

What do we know about 
the sinking and floating

What do we want to learn 
about sinking and floating

What do we want to learn 
about sinking and floating
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  2

Item Float Sink

Pencil

Raw egg

Ruler

Apple

Nail

Toy boat

Paperclip

Rubber ball

WHICH WILL SINK, WHICH WILL FLOAT?

Which of the following items do you think will float and which do you think will sink?
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There are a few things that determine whether or not a boat will float, such as its shape, its load, 
and where the boat is sailing.  First, let’s talk about density.  Density is a measure of how much mass 
of something is packed into a certain volume.  For example, iron is denser than wood because a 
volume of iron (say a cube one centimeter on each side) weighs more than the same cube if it were 
made of wood; there’s more “stuff” inside the cube of iron than in the cube of wood because its 
atoms are mostly heavier but take up about the same amount of space.  If something is denser than 
water, in general, it will sink.  If it is less dense than water, it will float.  Cooking oils are less dense 
than water, which is why they sit on the top of pots of water.

Ships are often made of wood, some kinds of which are less dense than water, and some of which 
are more dense.  Ships can also be made of metals like steel (denser than water) or tough plastics 
(usually denser than water).  You would imagine that a boat made of dense stuff would sink, but 
the boat floats primarily because of its shape.  Boats stay afloat with heavy loads because they’re 
hollow; they aren’t solid hunks of wood or metal.  This means that the boat experiences a really 
strong “buoyant force,” upward, against the pull of gravity, which is downward.  You can see this for 
yourself if you put a plastic bowl upright in a pot of water or a bathtub.  If you set the bowl in the 
water, it will float, but if you fill the bowl with water, it may sink to the bottom (depending on if the 
plastic is denser than the water or not).

The other factor that determines the buoyancy of a boat is the salinity (the salt content) of the 
water.  Saltier water is denser than fresher water; so denser things can float in saltier water.59

59	https://van.physics.illinois.edu	(accessed	on	the	25th	of	September	2015)
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