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

• Adaptation in Plants

• Plants and Animals Respond to their Environment

• Plants and Animals Respond to their Environment (Interactions with Populations)

• Humans Impacts on Habitats

• Reefs & Lagoons

• Our Environment 

• Enriching Soil 

Of this, the topic Our Environment, cross over with the curriculum indicators from Grade 5 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 6 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 SOLUTION
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 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

3.1	 ADAPTATION	IN	PLANTS	-	Mangrove Knees

4.1	 PLANTS	AND	ANIMALS	RESPOND	TO	THEIR	ENVIRONMENT	-	Dragonflies

4.1 PLANTS AND ANIMALS RESPOND TO THEIR ENVIRONMENT    

	 (INTERACTION	WITHIN	POPULATIONS)	-	Sea	Anemone	&	Clown	Fish

4.3	 HUMAN	IMPACT	ON	HABITATS	-	Sea Turtles

6.2	 REEFS	AND	LAGOONS	-	Coral Reefs 

8.2	 HUMAN	IMPACT	ON	ENVIRONMENT	-	Safe Island

	 ENRICHING	SOIL	-	Composting10.3



2

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. Observes plants from a variety of environments and identifies structural features which help  
 them to survive in particular environments. 

b. Describes examples of structures and behaviours, including seasonal changes, which help living  
 things survive in their environments during the lifetime of the organism. 

c. Examines the root systems of a variety of plants to identify the adaptations for efficient water  
 absorption.

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

a. Uses appropriate tools in making observations.

b. Uses appropriate vocabulary to explain events/phenomena.

WS2.1	Conducts	simple	investigations.

a. Plans procedures in carrying out simple investigations.

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

STEP 1  DEFINE	THE	PROBLEM
Remind students that the DENT procedure is to be followed. (Students will be familiar with this from 
the past two grades, 4 and 5).

Explain the steps in problem based learning approach and introduce the problem.

As a starter, teacher can ask questions such as:

1. What is a mangrove? (Dhivehi name: Kulhi)

2. Have anyone visited a mangrove? 

3. Have you seen mangrove plants and animals?

4. What type of a resource is it?

ADAPTATION IN PLANTS3.1
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?

The	Problem

This is a picture of a mangrove that Fayaz took on his visit to his father’s island. Apart from the tree 

trunks, he noticed something else protruding from the ground. Upon inquiring from his father about 

what they were, he explained that they are roots. 

Fayaz was perplexed as he has always thought that roots are under ground and wondered what these 

roots were doing above the ground. He also thought that they do not look anything like the roots he 

has seen in trees. Also he wondered why does a tree need roots to be out of the ground anyway?

Can	you	help	answer	all	those	questions	Fayaz	has?	

After students have read through the problem, in groups of 4-6, ask the students to discuss the 

problem and detail out the problem. As students discuss, the teacher can ask specific questions to 

focus their thinking.

1. What is a habitat?

2. How are organisms living in a certain habitat “used” to living in there?

3. What we see here are parts of trees or something else?

4. How can we work out to answer Fayaz’s question here?

5. How best can we go about finding the information?

6. How should we present this information?

FOCUS	QUESTIONS

Use	Student	Resource	Sheet	1:	Habitat	-	KWL	Chart
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Ask students to observe the structures closely and carefully and list down possible use of the “knee” 

like structures in the mangrove. 

Establishing	Protocols	

• In the groups break the task into simpler ones. (E.g., using internet sources and finding more 

information, and reading on relevant literature.)

• Assign these tasks to different people. Ensure that each group member has a clear defined role 

and that they are clear of their task and responsibility. 

• Agree on a timeline to work on these tasks and a due date/time to report back to the group.

STEP 3  NARROW	YOUR	CHOICES
Ask the group leader to list down the possible solutions/hypotheses. Ask the groups to list down the 

solutions in priority order. 

Teacher can use this stage for the students to plan for the observation field trip too. (If the observation 

trip has been cancelled, teacher can use video of a mangrove observation trip as an alternative). 

Discuss the observation sheets that will be used in the field and how they will be used.

In the groups, plan for the observation field trip, and how and what observations will be done. 

Here it is important to discuss that observation skill will be mainly used in the field and discuss how 

observations are done using all our senses.

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 are the structures and why are they above the ground surface? 

2. From where do these structures come from?

3. Are there other trees who have similar structures?

4. What do these structures do? Why are they there? 

5. Can the trees live without these structures?

6. Are these structures related to the habitat that these trees are in?

7. What could be the possible use of these structures?
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STEP 4  TEST	YOUR	SOLUTIONS
Upon returning from the observation trip, students are required to compare their findings with what 

is stated in the literature. Here, Teacher Information Sheet can be used. Teachers are advised to 

provide other reading materials on this topic for the students to research on. 

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 (use Student	Resource	Sheet	

5:	Research	Sheet	on	Mangrove	Plant’s	Adaptations) and compare this with your initial hypothesis. 

The	Student	Resource	Sheet	5	and	6	will be collected for assessment purposes here.

During the field trip, teacher can assess students’ skills such as observation, classification using the 

following curriculum indicates as criteria. 

ASSESSMENT

Some guiding observation tips are: 

1. Plan on what materials to take for the trip.

2. What safety measures will be taken before the trip and during the trip.

3. To observe if these knee like structures are present in mangroves.

4. Focus on observing the characteristics of the knee roots. You may look into structure, texture, 

smell and how they are connected to the trees in the mangrove.

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

process skills.
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ESTABLISHED DEVELOPED EMERGING

SUB-STRAND:	OBSERVATIONS,	QUESTIONS	&	HYPOTHESIS

Uses appropriate tools in making observations

Uses appropriate vocabulary to explains events/
phenomena

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

SUB-STRAND:	INVESTIGATION	SKILLS	

Formulates investigative questions 

Identifies variables in an investigation

Plans procedures in carrying out simple 
investigations

Collects data using appropriate tools

Recognizes the need to take accurate 
measurements

Uses appropriate units in measurement

Organizes data in appropriate ways

Proposes ways to improve the investigation

Analyses data to make conclusions

Tick	as	appropriate

CHECKLIST	USED	TO	ASSESS	RESOURCE	SHEET	5	
• Explanation of what the knee structures are about (using student’s own words).

• Explanation of what the knee roots do and how it is an adaptive feature of the plants (clear, 
logical explanation in students’ own words).

• Explanation should show evidence of observation data and also literature data collected.
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CHECKLIST	USED	TO	ASSESS	RESOURCE	SHEET	6	
• Format of an informal letter.

• Explanation of the knee root’s features.

• Using data from observation and literature sources.

• The language used (to give an explanation).

TIPS FOR TEACHERS 
Teacher are advised to familiarize themselves with the DENT procedure in PBL. 
• As a starter of the lesson, the teacher can show the picture (using Multimedia or a poster) 

and read aloud the problem to the students.
• Ask students about the mysterious structures and what they are as Fayaz has wondered.
• Remind students even if they have ideas as to what they maybe, the students are going to 

explore it further and study more about it.
• To study more about the problem, students are divided into groups and they are reminded 

that the group task is to help answer Fayaz’s question. 
• Distribute the Problem Sheet (resource sheet 1) to the groups to study it further.
• As step 1, students are to define the problem further, they can use the KWL sheet (resource 

sheet 2) to focus their thinking. As they are working on this, teacher can use the focus 
questions to guide students’ thinking.

• As students discuss ‘What they want to learn’, guide them into breaking it into explorable 
questions.

• 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 materials 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. (Remind them of materials such as hand-held magnifying glass, 
litmus paper or universal indicator).

• 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.

• Collect the plans to check and if possible give feedback on these at the beginning of the 
field trip visit.

• What should be done at the field? Students should be informed not to remove the crabs 
from their homes. Make sure the teacher is clear of this and ensure safety aspects such as 
an extra helper, first aid kit are with you on the trip.

• Before students are let off for exploration, remind students again about the skills being 
used here. It is observation using as many senses as possible. With observation, the data 
has to also be recorded in the most appropriate way. Some ways are a scientific drawing, 
taking a picture or writing the description. 

• 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?

• As a closure of the PBL, get students to write a letter to Fayaz answering his question. This 
way students’ language skills can also be connected to this activity.
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STUDENT 
INFORMATION 
SHEET  1

The	Peculiar	Mangrove	“Knees”	

This is a picture of a mangrove that Fayaz took on his visit to his father’s island. Apart from 
the tree trunks, he noticed something else protruding from the ground. Upon inquiring 
from his father about what they were, he explained that they are roots. 

Fayaz was perplexed as he has always thought that roots are under ground and wondered 
what these roots were doing above the ground. He also thought that they do not look 
anything like the roots he has seen in trees. Also he wondered why does a tree need roots 
to be out of the ground anyway? 

Can	you	help	answer	all	those	questions	Fayaz	has?	

1. Your task in now to solve this problem for Fayaz.

2. Your teacher will guide you in the process. 

?
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  1

WHAT	WE	KNOW WHAT	WE	WANT	TO	KNOW WHAT	WE	HAVE	LEARNT

HABITAT	-	KWL	CHART

Use this chart to organize your group’s thoughts about the problem and focus on what 
needs to be solved.



1 0

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

STUDENT 
RESOURCE 
SHEET  2

OBSERVING	THE	MANGROVE	

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 pH

 _________

WATER	pH

_________
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  3

OBSERVING	MANGROVE	PLANTS

NAME OF PLANT DESCRIPTION	OF	HABITAT NUMBER	OBSERVED

Grasses

Shrubs

Mammals
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Name ----------------------------------  Date ------------------------------

STUDENT 
RESOURCE 
SHEET  4

OBSERVING	THE	MANGROVE	“KNEES”	

1. Observe the knee like structures that are found in the mangroves.

2. Record its texture, note textures of tree parts in the mangrove.

TEXTURE	OF	THE	KNEES TEXTURE	OF	OTHER	PARTS	OF	
THE MANGROVE PLANTS 

WHAT	WE	HAVE	LEARNT
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  5

RESEARCH	SHEET	ON	MANGROVE	PLANT’S	ADAPTATIONS

Note down what your research tells you about the purpose of the structures Fayaz 
noticed in the mangroves. 

You may also research about other similar features of mangroves.

WHAT	ARE	THE	KNEE	STRUCTURES?	 HOW	DOES	THESE	FEATURES	HELP	THE	PLANT?
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STUDENT 
RESOURCE 
SHEET  6

PROPOSING	SOLUTIONS	

Based on your data collected and what you have researched, propose the answer you will 
give to Fayaz about the structures he saw in the mangrove.

OUR	ANSWER	TO	THE	QUESTIONS	IS: 

Name ----------------------------------  Date ------------------------------
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MANGROVE ROOTS

Adaptations concerning above-ground breathing roots are essential for gas exchange in saturated, 

non-porous soils depleted in oxygen. Another attribute helping survival in water-saturated 

environments are structures to support the above-ground mass of the tree. Where roots are unable 

to penetrate more than a metre or so because of the anaerobic conditions, then lateral support 

structures provide an important contribution.

Roots above-ground come in various types including: pneumatophores as pencil-like (like Avicennia 

spp.), stiff conical (like Xylocarpus moluccensis), flexible conical (like Sonneratia alba), elongate conical 

(like Sonneratia caseolaris, Sonneratia lanceolata); knee roots as thick and knobbly (like Bruguiera 

spp.), thin and wiry (like Lumnitzera littorea); stilt roots (like Rhizophora spp.); and buttresses as 

sinuous planks (like Xylocarpus granatum, Heritiera littoralis, Ceriops spp.), and erect ‘fins’ (like 

Bruguiera X rhynchopetala, Xylocarpus moluccensis). Roots are used by various fauna, but the most 

notable are the teredo shipworms, plus termites and crabs.

Unusually exposed cable roots of Avicennia 
marina 

Distinct pneumatophores of Sonneratia 
caseolaris 
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SCIENTIFIC NAME LOCAL NAME COMMON NAME

Rhizophore mucronata Ran’doo Mangrove

Ceriops tagal Karamana Mangrove

Lumnitzera racemosa Burevi Mangrove

Rhizophora apiculata Thakafathi Mangrove

Avicennia marina Baru Mangrove

Bruguiera cylindrica Kandoo Mangrove

Bruguiera gymnorrhiza Bodavaki Mangrove

Excoecaria agallocha Thela Mangrove

Heritiera littoralis Kaharuvah Mangrove

Sonneratia caseolaris Kulhlhavah Mangrove

MANGROVE	FLORA	AND	FAUNA	

MANGROVE SPECIES

FEATURES RHIZOPHORE CERIOPS LUMNITZERA

Tree trunk size and 

Height

It can grow to 20m tall. They grow to 5m tall. Lumnitzera racemosa 
grows to 6m.

Shape of the whole 

tree

Oval
Rough, brown to dark 
grey bark.

Cream coloured bark 
with dark brown spots.

Grey and fissured 
bark.

 Leaves Tips of the leaves are 
blunt.

Obovate (broadest 
above the middle 
of the leaf), with a 
rounded apex, light 
green in colour, lighter 
than Rhizophora 
mucronata.

Small (about 7cm 
long) light green, 
fleshy leaves with an 
indentation at the 
end.

Flowers Small, white flowers 
which are pollinated 
by wind or insects. The 
propagules are 1-2cm 
in diameter, 20-40cm 
long and tapered at 
one end.

Flowers are very small 
(<1cm, usually 0.5cm). 
Like all mangrove 
trees of the family 
Rhizophoraceae, 
Ceriops tagal is also 
viviparous. Propagules 
are slender and long.

Lumnitzera racemosa 
has white flowers.
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thinner.

NA Fruits of both species 
are about 2cm long, 
green and capsule-
shaped.

Stems Thin and short. NA NA

Roots Prop roots
Mostly above the 
ground
(Arched roots growing 
from the stem).

The stem of Ceriops 
tagal is usually 
buttressed and knee 
roots.

Above-ground roots 
are not usually 
present. However, in 
moist environments, 
small knee type 
above-ground roots 
may be present.

Where it is found Occurs low in the 
intertidal zone, 
where its roots are 
submerged during high 
tides.

Often occurring as 
short, stunted trees 
(especially in very 
saline environments), 
they may grow to 5m 
high in areas having 
some freshwater 
influence.

Landward edge of 
the mangroves.

MANGROVE ROOTS

The	Rhizophora	has	‘prop	roots’.
These roots can sprout from very high in the tree. The older the tree the higher the 
roots are located.

The	Ceriops	has	‘knee	roots’.
These roots come in and out of the soil.

PROP ROOTS

These roots can sprout from very high in the three. 
The older the tree the higher the roots are located.

KNEE ROOTS

These roots come in and out of the soil.
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Mangrove	roots	have	different	function.	
The roots:

• Anchor the plant

• Absorb minerals

• Exchange gases (O2 and CO2)

Roots can only absorb water from the surroundings and excludes most of the salt.

The extensive root system slows down the wave action and water flowing through them. This 

reduces erosion by holding the earth together so it does not wash away from the land into the 

lagoon and reef, killing the coral.

As a result, mangrove shores continue to grow towards the sea.
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ISLANDS	WITH	WETLANDS	IN	THE	MALDIVES

No. Island Atoll Size	(	ha	)
1 ULIGAMU HAA ALIFU 0.5
2 GAAMATHIKULHUDHOO HAA ALIFU 0.8
3 MEDHAFUSHI HAA ALIFU 1.4
4 MOLHADHOO HAA ALIFU 0.7
5 FILLADHOO HAA ALIFU 7.2
6 THAKANDHOO HAA ALIFU 2.4
7 BAARAH HAA ALIFU 37.2
8 MULIDHOO HAA ALIFU 6.4
9 MAAFAHI HAA ALIFU 1.3
10 FINEY HAA DHAALU 0.5
11 NOLHIVARAMU HAA DHAALU 5.2
12 KULHUDHUFFUSHI HAA DHAALU 35.8
13 KEYLAKUNU HAA DHAALU 0.8
14 KUMUNDHOO HAA DHAALU 15.2
15 NEYKURENDHOO HAA DHAALU 2.7
16 GOIDHOO SHAVIYANI 7.7
17 NALANDHOO SHAVIYANI 42.1
18 MADIDHOO SHAVIYANI 0.5
19 MADIKURENDHOO SHAVIYANI 1.0
20 MILANDHOO SHAVIYANI 5.9
21 MAAKANDOODHOO SHAVIYANI 28.7
22 NAAINFARU SHAVIYANI 0.1
23 MEDHUKUBURUDHOO SHAVIYANI 1.6
24 FARUKOLHU SHAVIYANI 7.1
25 FUNADHOO SHAVIYANI 1.2
26 ERIADHOO SHAVIYANI 1.8
27 ESKASDHOO SHAVIYANI 35.8
28 MATHIKOMANDOO SHAVIYANI 0.7
29 KUDALHAIMENDHOO SHAVIYANI 0.3
30 BODULHAIMENDHOO NOONU 23.8
31 BUREHIFASDHOO NOONU 5.8
32 KENDHIKULHUDHOO NOONU 53.2
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33 MAALHENDHOO NOONU 10.2
34 LANDHOO NOONU 10.2
35 MAAFARU NOONU 3.8
36 KUDAFUSHI NOONU 3.6
37 KARINMAVATTARU NOONU 0.8
38 MADHIRIVAADHOO BAA 1.3
39 GOIDHOO BAA 7.4
40 FAADHOO LHAVIYANI 1.3
41 MAIDHOO LHAVIYANI 0.2
42 KANIFUSHI LHAVIYANI 0.4
43 MAAKOA LHAVIYANI 5.4
44 HUDHUFUSHI LHAVIYANI 1,5
45 HURAA KAAFU 4.0
46 GAAKURALI MEEMU 0.1
47 KOLHUFUSHI MEEMU 5.9
48 KADINMA DHAALU 1.2
49 MAAEN’BOODHOO LAAMU 8.1
50 GAN LAAMU 27.7
51 HITHADHOO LAAMU 13.5
52 MENDHOO LAAMU 6.7
53 KUNAHANDHOO LAAMU 1.6
54 MUDHIMAAHUTTAA GAAFU ALIFU 0.4
55 VILLIGILI GAAFU ALIFU 3.1
56 KON’DEY GAAFU ALIFU 1.2
57 MAAFEHELAA GAAFU ATOLL 0.1
58 KANDUHULHUDHOO GAAFU ALIFU 0.5
59 KAFENAA GAAFU DHAALU 3.7
60 KAADEDHDHOO GAAFU DHAALU 0.1
61 MADAVELI GAAFU DHAALU 4.8
62 HOADEHDHOO GAAFU DHAALU 5.3
63 NADELLA GAAFU DHAALU 0.1
64 MUDHIMAAHUTTAA GAAFU DHAALU 0.2
65 KALHEREHAA GAAFU DHAALU 6.3
66 VILIGILLAA GAAFU DHAALU 0.1
67 FIYOAREE GAAFU DHAALU 3.3
68 DHIGELAABADHUVAA GAAFU DHAALU 0.5
69 FUVAHMULAH GNAVIYANI 141.4
70 ISMEHELA HERA SEENU 0.5
71 HERETHERE SEENU 14.9
72 HITHADHOO SEENU 61.4
73 VILLINGILI SEENU 4.9
74 MEEDHOO SEENU 1.4
75 HULHUDHOO SEENU 23.51

1 Ministry of Environment (2015), Maldives fifth national report to the united nations convention on biological diversity
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45 minutes X 2 periods

LL2.1 Identify	ways	in	which	individuals	and	groups	of	organisms	interact	with	each	
other	and	their	environment.

a. Researches how some animals and plants respond to their environment and change their   
 behaviour based on the weather, season, food supply, (e.g., dragonflies appears during Hey  
 nakath, ants collect during dry season).

b. Investigates interactions between animals and plants other than providing food (e.g., transfer  
 of pollen grains by insects and dispersal of seeds by animals).

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

STEP 1  DEFINE	THE	PROBLEM

Remind students that the DENT procedure is to be followed. (Students will be familiar with this from 

the past two grades, 4 and 5).

Explain the steps in problem based learning approach and introduce the problem.

As a starter teacher can ask questions such as:

• Have you seen dragonflies?

• What kind of an animal is it? (Here student’s study of animal classification might be briefly 

recalled). 

• When do we see them in Maldives?

PLANTS AND ANIMALS RESPOND TO THEIR 
ENVIRONMENT

4.1
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The	Problem

Ayaan is a very curious boy of 10 years who loves the outdoors. Every morning after Fathis Prayer he 

would go for a walk along the beach with his grandfather Dhonkalo and he would teach Ayaan the 

names of different animals and plants they see along the way. 

One morning, as usual, Ayaan and Dhonkalo left for their walk and Ayaan observed large swarms of 

something not quite a bird, but not a fly either, flying all over the trees near the beach. Ayaan ran up 

to them and his grandfather explained that they were dragonflies and they visit during every Iruvai 

monsoon. He also explained that the dragonflies will be there for about a month or so and they will 

leave.

Ayaan wondered aloud where they were yesterday or a week before? 

True to his grandfather’s word, after about a month, Ayaan and his grandfather while on their walk 

found no such dragonflies around. Ayaan was so sad that he could not see those pretty insects 

anymore. He wanted to know where the beautiful dragonflies have gone to, and why can’t they come 

and stay forever. 

Can	you	help	Ayaan	and	find	some	answers	to	these	questions?	

1. Your task in now to solve this problem for Ayaan.

2. Your teacher will guide you in the process.

?
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TEACHER'S NOTES

The migration of the wandering glider was only recently described by a biologist named Charles 

Anderson who lives and works in the Maldives.  While dragonfly migration has been suspected for at 

least 100 years, Charles Anderson was the first person to tell the full migration story of any species 

in his 2009 article in Tropical Biology.

Although a marine biologist by trade, Anderson calls himself “an old fashioned naturalist” and it was 

the simple observation of thousands of dragonflies descending on the Maldives each October that 

got him wondering about their origin and destination. He knew that the Maldives were not their 

ultimate destination because there is no dragonfly breeding habitat (rain-fed temporary ponds) on 

the island.

He began to bring together observations from India and east Africa and studied the timing of sightings 

in relation to seasonal weather patterns.  This approach led to the breakthrough that the Maldives 

dragonflies were just passing through, on the way to east Africa from India.

They were following the monsoon rains from one continent to another.  As the rains moved to Africa, 

the dragonflies followed and when the rains moved back to India, the dragonflies returned there.  Like 

monarch butterflies, the full migration circuit takes multiple generations of dragonflies to complete.

This same species, the wandering glider, is widespread in North America but much less is known 

about its migration on this continent.  We do know that they migrate northward from the tropics and 

subtropics in spring, breeding along the way, with some finding their way as far north as the U.S.-

Canada border in summer before returning south again in the fall.

It’s not just the wandering glider that is migrating.  There’s also the green darner, the spot-winged 

glider, black saddlebags, and variegated meadowhawk.  There are eleven additional species suspected 

to migrate.  The state of knowledge is scant enough that we can be sure that more species will be 

added to this list over time.

Migrating insects might be the foundation of an airborne ecosystem that wings its way north and 

south with the seasons.  Beyond sketching out their migration biology, the next step is to understand 

the ecological role of migrating dragonflies.  From studies of the green darner and wandering glider, 

we know that dragonflies are using the same migration strategies and timing as migratory birds, 

moving when the winds are favorable in the fall and spring.

Because migratory birds and migratory insects are traveling at the same times and concentrating 

at the same places, it’s likely that certain birds are exploiting this abundance of dragonflies to fuel 

their own migration.  For example, kestrels and merlins have been observed feasting on migrating 

dragonfly swarms. 
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A	Science	Mystery	You	Can	Help	Solve 

Solving the mysteries of dragonfly migration can be done only with the help of many “old fashioned 

naturalists” keeping an eye out for swarms of traveling dragonflies. The best way to help is by 

participating in a collaborative effort led by the Xerces Society known as the Migratory Dragonfly 

Partnership. This group is asking for the help of citizen scientists across the continent to contribute 

their observations of dragonflies on the move and their emergence from ponds in order to piece 

together the puzzle of dragonfly migration.

Beyond the migratory species, there are a total of 316 dragonfly species in North America (and 141 

species of damselflies, their close relatives). Fortunately, there are now many field guides that can 

help identify dragonflies.  A good place to start is Odonata Central, which has news on the latest 

field guides and species checklists by county.  Dragonfly watching is a great complement to birding 

because just as bird activity settles down in the late morning, dragonflies and other insects become 

more active as the day warms up.2

For more information refer to:
http://news.nationalgeographic.com/news/2006/05/dragonfly-1_2.html 

http://journals.plos.org/plosone/article?id=10.1371/journal.pone.0052594 

1. What do we know about dragonflies?

2. Are they similar in behavior to other insects?

3. Which parts of the world are they most commonly seen in?

4. Why are they only seen at some times of the year?

5. Where are they during the rest of the year? 

FOCUS	QUESTIONS

2 http://blog.nature.org/science/2013/09/16/dragonfly-migration-a-mystery-citizen-scientists-can-help-solve/ (accessed on 10th November 2015)
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STEP 2  EXPLORE	POSSIBLE	SOLUTIONS

To explore the possibilities, teacher forms groups of 4-6 students.

Assign and explain the roles of each member in the group (e.g., Scribe, time keeper, materials 
manager, leader etc.).

In order to guide the students and engage them into the problem, the teacher can use the following 
questions to guide students’ thinking. (Instructions can be given to the whole class although they 
may be working in groups).

1. From individual exploration of the problem, list possible solutions to the problem?

2. Explore as a whole group the problem further and list things about dragonflies.

3. At this point it is better to re-write the problem in students’ own words

4. Draw a concept map (refer to Student	Resource	Sheet	2:	Concept	map	Dragonfly	 Inquiry) of 
what needs to be found out.

5. Refine the initial possible solutions that has been listed and prioritize  them.

Establishing	Protocol

1. Based on these, identify the information that needs to be collected/research on about dragonflies. 

2. In the groups, break the task into simpler ones. (E.g., using internet sources and finding more 

information, and reading on relevant literature).

3. Outline how these information will be collected (i.e., what sources will be used and from where).

4. With the help of the teacher, write these tasks as objectives or things you are planning to achieve 

by the end of this PBL study.

5. Assign these tasks to different people. Ensure that each group member has a clear defined role 

and that they are clear of their task and responsibility. 

6. Agree on a timeline to work on these tasks and a due date/time to report back to the group. (If 

there is limited time, teacher can set these due dates or time limits).

7. Check this plan with the teacher before starting to work on it.  At this point the teacher can 

emphasize that for this case study mainly the major process skill utilized will be gathering 

information, mainly from secondary sources (books, articles, newspapers, experts, etc.).
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STEP 3  NARROW	YOUR	CHOICES
As the nature of this case study might not allow for real time observations, it is acceptable that 

students explore secondary sources of data to find the solution to the problem.  

Some guiding observation tips are: 

1. As you explore the answers to possible questions listed, start from the most important question.

2. In getting answers try to validate the answer by referring to more than one source (e.g., not just 

one article or one person).

3. As information is gathered, record them on Student	 Resource	 Sheet	 3:	 Researching	 on	

dragonflies.

STEP 4  TEST	YOUR	SOLUTIONS
Upon returning from the research collection trip, after convening the groups back and giving time 

to collate the group findings, students are required to compare their findings with what is stated in 

the literature. 

Here, information sheet (from the teacher notes pages in the annex, or the website listed) can be 

used. Teacher is advised to provide other reading materials on this topic for the students to research 

on. 

Check if your initial prediction about the behaviour of dragonflies is the same as what you found and 

what the information sheet says. 

Based on all these write down your informed solution on Student	 Resource	 Sheet	 3:	 Proposing	

Solutions.

Extension	Activity

This solution can also be written as a letter to Ayaan answering his question.
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ASSESSMENT

Student	Resource	Sheet	3	will be used for assessment

The following rubric can be used in assessment.3

NOVICE APPRENTICE PRACTITIONER EXEMPLARY	

The team is unable 
to complete the 
assignment as a team. 

Some individuals do 
their portions, yet 
all do not contribute 
equally. 

The final product 
either does not get 
completed or part of 
the team does all of 
the work. 

Conceptual 
understanding cannot 
be assessed.

The task is completed, 
but is lacking in 
detail or evidence 
of thinking beyond 
the basic knowledge 
and comprehension 
levels. For example, 
diagrams may be 
labeled, coloured and 
displayed, but the 
team has not gone 
beyond the minimum 
requirements of 
defining terms 
and/or displaying 
information.

There is evidence that 
the team members 
have been able to 
take responsibility 
for their parts of the 
task. The success of 
a few has led to the 
team’s success, but 
not all members have 
contributed, learned, 
and/or performed 
equally.

In short, it is a good 
first effort with room 
for growth.

The team’s solution 
is complete and 
well written – all 
information is correct.

Drawings are labeled 
correctly and the 
information is 
organized.

Some connections 
to prior learning 
are evident and 
all members can 
articulate what was 
learned.

Quality of individuals 
is fairly consistent, 
contributing to a 
project that exceeds 
what one individual 
would do.

There is evidence that 
the team members 
have been able to 
take responsibility for 
their parts of the task. 
They have supported 
each other and solved 
problems along the 
way.

The team’s solution 
is complete, detailed 
and well written 
in that terms are 
accurately defined 
and all information is 
correct.

Organization and 
creative thinking are 
evidenced by such 
things as: original 
drawings, use of 
extended tools and 
technology and new 
questions raised for 
possible further study.

The overall 
organization of the 
project extends 
the thinking of the 
audience.

Team members did 
their jobs, but have 
redefined or extended 
them for a higher 
quality product or 
performance.

3 Adapted from: http://www.exemplars.com/assets/files/toolkit.pdf (accessed on 10th November 2015)
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STUDENT 
  INFORMATION
         SHEET  1

The	Flying	Visitors	 

Ayaan is very curious boy of 10 year who loves the outdoors. Every morning after Fajr 
Prayer he would go for a walk along the beach with his grandfather Dhonkalo and he would 
teach Ayaan the names of different animals and plants they see along the way. 

One morning as usual Ayaan and Dhonkalo left for their walk and Ayaan observed large 
swarms of something not quite a bird, but not a fly either, flying all over the trees near the 
beach. Ayaan ran up to them and his grandfather explained that they were dragonflies and 
they visit during every Iruvai monsoon. He also explained that the dragonflies will be there 
for a about month or so and they will leave.

Ayaan wondered aloud where they were yesterday or a week before? 

True to his grandfather’s word, after about a month, Ayaan and his grandfather while on 
their walk, found no such dragonflies around. Ayaan was so sad that he could not see those 
pretty insects anymore. He wanted to know where the beautiful dragonflies have gone to, 
and why can’t they come and stay forever.

Can	you	help	Ayaan	and	find	some	answers	to	these	questions?

1. Your task is now to solve this problem for Ayaan.

2. Your teacher will guide you in the process. 

?



2 8

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

STUDENT 
RESOURCE 
SHEET  1

WHAT	WE	KNOW WHAT	WE	WANT	TO	KNOW WHAT	WE	HAVE	LEARNT

PLANTS	AND	ANIMALS	RESPOND	TO	THEIR	ENVIRONMENT	-	KWL	CHART

Use this chart to organize your group’s thoughts about the problem and focus on what 
needs to be solved.
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  2

CONCEPT	MAP	DRAGONFLY	INQUIRY	

As you brainstorm about why dragonfly behave the way they do, note on the concept map 
the aspects you want to find out more.

REACTION SYMBOLS

X = Know something about topic

? = Know little about topic
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Name ----------------------------------  Date ------------------------------

STUDENT 
RESOURCE 
SHEET  3

ASPECT	OF	DRAGONFLY	 WHAT	DOES	RESEARCH	SAY

RESEARCHING	ABOUT	THE	DRAGONFLIES	

Note down what your research tells you about dragonflies and why they migrate.
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  

PROPOSING	SOLUTIONS		

Based on your data collected and what you have researched, propose the answer you will 
give to Ayaan about the visitors he saw.

4

OUR	ANSWER	TO	THE	QUESTIONS	IS: 
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45 minutes X 2 periods

LL2.1 Identifies	ways	in	which	individuals	and	groups	of	organisms	interact	with	each	
other	and	their	environment.

a. Differentiates between populations and habitats and determines an appropriate method for  
 measuring a plant population within a given habitat.

b. Explains some predator/prey relationships found in local environments (e.g., lizards-predators)  
 and ants or termites-prey).

c. Constructs a model (using the design process) of a local habitat and its associated populations.

ST1.2 Discusses	the	impacts	and	contributions	of	science.

a. Predicts about the immediate impact of some applications of science on their community and 
environment.

b. Predicts about the immediate impact of some applications of science on their community and 
environment.

ST1.4 Applies	the	knowledge	gained	to	solve	real	life	problems.

a. Applies scientific knowledge to solve local problems (e.g., food preservation, controlling 
mosquitos, and purification of water, etc.).

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

STEP 1  DEFINE	THE	PROBLEM
Remind students that the DENT procedure is to be followed. (Students will be familiar with this from 

the past two grades, 4 and 5).

Explain the steps in problem based learning approach and introduce the problem.

As a starter teacher can ask questions such as:

• Have you seen clownfish? (For a variety starter, the movie Finding Nemo’s first few minutes can 

be shown where the clownfish live in harmony within the sea anemones).

• Where do they live?

PLANTS AND ANIMALS RESPOND TO THEIR ENVIRONMENT
(INTERACTIONS	WITHIN	POPULATIONS)

4.1
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The	Problem

Yaish and her little sister Thitthi lives in a flat in Male’. Yaish’s father has a salt water fish tank in 

their home and has a little clownfish in the tank which Yaish calls Kamana. Kamana used to hide 

inside the anemone a lot of times during the day. Yaish asked his dad why Kamana hid inside the 

anemone whenever the other big fish come near Kamana. His father explained that the anemone 

and clownfish are very good partners and that one help the other to survive.

Yaish wondered how and why two different living things such as a sea anemone and a clownfish 

became such close friends and helped each other to survive.

How	 did	 Kamana	 become	 friends	 with	 the	 anemones	 and	why	 does	 the	 anemone	 not	 harm	

Kamana?

1. Your task is now to solve this problem for Yaish.

2. Your teacher will guide you in the process.

TEACHER'S NOTES

In order to live among the anemone, clownfish first and foremost protect themselves from nematocyst 

strikes. Nematocysts are harpoon-like stingers on the anemone’s tentacles used to capture prey and 

ward off predators. While most fish try to eat the nutrient-rich tentacles, the possibility of being 

stung while eating deters the clownfish from nibbling on it. In return, the anemone has evolved to 

not strike the clownfish. 

On the off chance the clownfish is struck, it is protected by a thick mucus layer. The mucus layer is 

three to four times thicker than other fish, and is a combination of both anemone and clownfish 

mucus. The clownfish is born with a mucus layer that is already thicker than average, but, as it grows, 

it mixes its mucus with that of the anemone’s to create a stronger barrier. 

In return for a safe and protective home, the clownfish benefits the anemone in several important 

ways. These include cleaning the anemone, providing nutrients in the form of waste, and scaring 

away predatory fish such as the butterfly fish. 

“For protection, clownfish seek refuge amongst the tentacles of sea anemones. The tentacles contain 

harpoon-like stinging capsules called nematocysts that the anemones employ to capture prey and 

ward off predators. In a yet-to-be resolved biological mystery, clownfish have mucus on their skin 

that somehow protects them against the sting of their host anemone. As a result, the clownfish 

?
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are able to stick near their host which is avoided by most other fish in the sea. The clownfish gets 

protection by hiding sting-free among the tentacles. If you remove the clownfish, large butterfly 

fishes will eat the anemone.”4

1. What do we know about clownfish and their habitats?

2. What are sea anemones?

3. Why does clownfish live inside the sea anemone? Is it their house? Is it where they go for 

food?

4. Why does the sea anemone allow the clownfish to live within its tentacles? 

5. What type of a relationship is this?

FOCUS	QUESTIONS

Use	Student	Resource	Sheet	1:	Habitats	-	KWL	chart

STEP 2  EXPLORE	POSSIBLE	SOLUTIONS
To explore the possibilities, teacher forms groups of 4-6 students.

Assign and explain the roles of each member in the group (e.g., scribe, time keeper, materials 
manager, leader etc.).

In order to guide the students and engage them into the problem, the teacher can use the following 
questions to guide students’ thinking. (Instructions can be given to the whole class although they 
may be working in groups).

1. From our individual exploration of the problem, what can we as a whole group now list as 
possible solutions to the problem?

2. Let’s explore as a whole group the problem further and list things that we know about sea 
anemones and clownfish.

3. At this point it is better to re-write the problem in students’ own words.

4 Adapted from: Roach. J. (2003) National geaographic news 28th October 2010, http://www.bbc.co.uk/nature/, http://newsarchive.medill.

northwestern.edu/chicago/news, http://www.asknature.org/,http://www.asknature.org/strategy/ (accessed on 10th November 2015)
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4. Brainstorm on what needs to be found out and note them on Student	 Resource	 Sheet	 2:	
Brainstorming	Ideas.	

5. Refine the initial possible solutions that has been listed and prioritize them.

Establishing	Protocol

1. Based on these, identify the information that needs to be collected/researched on about sea 

anemones and clownfish and their habitat. 

2. In the groups break the task into simpler ones. (E.g., using internet sources and finding more 

information, and reading on relevant literature.) 

3. Outline how these information will be collected. (Here, if possible, visual observation of a sea 

anemone and clownfish behavior, by a dive or through observing an aquarium or a video is 

recommended.)

4. Some possible video links are:

https://www.youtube.com/watch?v=Bza-PpfEcOk

https://www.youtube.com/watch?v=8aQwFWEQkIo

https://www.youtube.com/watch?v=BUjDj6B6wOM		(0:19	–	0:31)

5. Students can also list where facts and relevant information can be collected.

6. With the help of the teacher, write these tasks as objectives or things you are planning to achieve 

by the end of this session.

7. Assign these tasks to different people. Ensure that each group member has a clear defined role 

and that they are clear of their task and responsibility. 

8. Agree on a timeline to work on these tasks and a due date/time to report back to the group. (If 

there is limited time, teacher can set these due dates or time limits).

9. Check this plan with the teacher before starting work on it. At this point the teacher can 

emphasize that for this case study mainly the major process skill utilized will be observation, 

gathering information and making inferences.
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STEP 3  NARROW	YOUR	CHOICES
Some guiding observation tips are: 

1. As you explore the answers to possible questions listed, start from the most important question.

2. In getting answers try to validate the answer by referring to more than one source (e.g. not just 

one article or one person).

3. As information is gathered, record them on Student	Resource	Sheet	3:	Observing	Sea	anemone	

and	Clownfish	behaviour and Student	Resource	Sheet	4:	Researching	about	the	Sea	anemones	

and	Clownfish.

STEP 4  TEST	YOUR	SOLUTIONS
Upon returning from the research collection trip, after convening the groups back and giving time 

to collate the group findings, students are required to compare their findings with what is stated in 

the literature. 

Here information sheet (from the teacher notes pages in the annex, or the website listed on it) can 

be used. It is also advised that teacher provide other reading materials on this topic for the students 

to research on. 

Check if your initial prediction about the behaviour of these two organisms is the same as what you 

found and what the information sheet says. 

Based on all these write down your informed solution on Student	 Resource	 Sheet	 5:	 Proposing	

Solutions

Extension	Activity

This solution can also be written as a letter or as a wall poster. 
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ASSESSMENT

The rubric below can be used to assess the wall poster both by teacher and peers.5

5 Adapted from: http://www.lausd.k12.ca.us/Allesandro_EL/docs%20and%20temps/Diorama%20rubric.pdf (accessed on 10th November 2015)

4-EXCELLENT	 3-GOOD 2-ACCEPTABLE	 1–NEEDS	WORK

Appearance	of	the	
wall poster

The project's 
appearance is 
professional 
and polished 
without distractive 
elements

The project's 
appearance is 
quite professional 
and polished 
few distractive 
elements

The project's 
appearance is 
somewhat poor. 
Some distractive 
elements

The project's 
appearance 
is quite poor. 
Many distractive 
elements

Content	Facts The project content 
is exemplary 
and suggests 
the student has 
discovered the 
important ideas of 
his/her topic

The project 
content is good 
and suggests 
the student has 
discovered most of 
the important facts 
of his/her topic

The project content 
is fair/poor and 
suggests the 
student has not 
discovered most of 
the important facts

The project content 
poor and suggests 
the student has 
not done sufficient 
research

Images All images or 
models are 
effective

All images or 
models are 
effective, but there 
appear to be too 
few or too many

Some images 
or models are 
effective

The project's 
appearance 
is quite poor. 
Many distractive 
elements

Style	&	
Organization

Display is 
interesting 
and attractive. 
Materials are 
complete and 
organized to 
present the ideas 
well

Display is 
interesting 
and attractive. 
Materials are 
complete and 
well organized. 
Presentation has 
sequence and plan 
evident

Some parts of 
the display are 
interesting, not try.. 
Some materials 
are complete 
organized. 
Presentation has 
some sequence 
and plan evident

Display is 
uninteresting, not 
tidy. Materials are 
incomplete and 
not organized. 
Presentation has 
no sequence or 
plan evident

Creativity	&	
Appearance

Project is 
excellently 
presented 
reflecting creativity 
and a lot of 
thought

Good creative 
effort. Project is 
neat and shows 
evidence of time 
spent on it

Some attempt 
made to add color 
and originality. 
Project is neat

Little attempt 
to add colour 
or originality. 
Project has sloppy 
appearance

Knowledge The poster 
demonstrates 
a thorough 
knowledge of 
the subject 
investigated

The poster 
demonstrates 
good knowledge 
of the subject 
investigated

The poster 
demonstrates 
some knowledge 
of the subject 
investigated

The poster 
demonstrates very 
little knowledge 
of the subject 
investigated
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STUDENT 
INFORMATION 
SHEET  1

Best	Friends	Forever

Yaish and her little sister Thitthi lives in a flat in Male’. Yaish’s father has a salt water fish 
tank in their home and has a little clown fish in the tank which Yaish calls Kamana. Kamana 
used to hide inside the anemone a lot of times during the day. Yaish asked his dad why 
Kamana hid inside the anemone whenever the other big fish come near Kamana. His father 
explained that the anemone and clownfish are very good partners and that one help the 
other to survive.

Yaish wondered how and why two different living things such as a sea anemone and a 
clownfish became such close friends and helped each other to survive.

How	did	Kamana	become	friends	with	the	anemones	and	why	does	the	anemone	not	

harm	Kamana?

1. Your task is now to solve this problem for Fayaz.

2. Your teacher will guide you in the process. 

http://wallpapercave.com/wp/lezoI0D.jpg

?
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Name ----------------------------------  Date ------------------------------

3 9

STUDENT 
  RESOURCE
         SHEET  1

WHAT	WE	KNOW WHAT	WE	WANT	TO	KNOW WHAT	WE	HAVE	LEARNT

HABITATS	-	KWL	CHART

Use this chart to organize your group’s thoughts about the problem and focus on what 
needs to be solved.
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Name ----------------------------------  Date ------------------------------

BRAINSTORMING	IDEAS

As you brainstorm on what aspects about the behavior of sea anemone and clownfish to 
study to understand their relationship, note them on the diagram below.

STUDENT 
RESOURCE 
SHEET  2

SEA ANEMONE-
CLOWNFISH 

RELATIONSHIP
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Name ----------------------------------  Date ------------------------------

OBSERVING	SEA	ANEMONE	AND	CLOWNFISH	BEHAVIOUR	

Observing sea anemone and clownfish behaviour. 

STUDENT 
  RESOURCE
         SHEET  3

HOW	DOES	THE	CLOWNFISH	BEHAVE? HOW	DOES	THE	SEA	ANEMONE	BEHAVE?
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Name ----------------------------------  Date ------------------------------

STUDENT 
RESOURCE 
SHEET  4

RESEARCHING	ABOUT	THE	SEA	ANEMONES	AND	CLOWNFISH	

Based on what the groups have discussed, note down what the research says regarding 
the behaviour of these two organisms. 

Sea	Anemone	Behaviour

Clownfish	Behaviour

Why	and	how	do	they	have	such	a	good	relationship?	
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  5

PROPOSING	SOLUTIONS	

Based on your data collected and what you have researched, propose the answer you will 
give to Yaish about the behaviour of the two sea anemone and the clown fish.

OUR	ANSWER	TO	THE	QUESTIONS	IS: 
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LL2.3 Explores	the	impact	on	populations	in	various	habitats	due	to	human	activities	
and	natural	disasters.

a. Investigates natural and human-caused changes to habitats, and identifies resulting effects on  
 plant and animal populations. Include: endangerment, extinction.

b. Describes how human actions can help conserve plant and animal populations and their habitats.

ST1.2 Discusses	the	impacts	and	contributions	of	science.

a. Predicts about the immediate impact of some applications of science on their community and 
environment.

ST1.4 Applies	the	knowledge	gained	to	solve	real	life	problems.

a. Applies scientific knowledge to solve local problems (e.g., food preservation, controlling 
mosquitoes, and purification of water, etc.).

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

a. Uses appropriate tools in making observations.

b. Uses appropriate vocabulary to explain events/phenomena.

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.

HUMAN	IMPACT4.3
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FOCUS	QUESTIONS 

1. Why are turtles so important in the marine ecosystem?

2. What kind of an animal is a turtle and what do we know about turtles so far?

3. Why are they protected? 

The	Problem

Samira and her friends travelled to one of the southern atolls to enjoy the EID holidays. Their trip was 

organized on a safari boat and included visiting an inhabited island every day for a week. They were 

also visiting beautiful lagoons and other uninhabited island as well. They were anchored on the first 

day on a lagoon near an uninhabited island. Samira and her friends could watch the turtles that came 

near the safari lazily swimming away and very friendly.  Samira and her friends were very excited 

because turtles were in abundance in this part of the Maldives. On the third day of their trip, Samira 

and her team had to visit an inhabited island to refresh their supplies for the rest of the trip. The 

team went to the restaurant for evening tea while the cook and some boys went to buy the required 

supplies. They were served with a sweet short eat (foni boakibaa) which tasted of turtle eggs. Samira 

asked the lady in the restaurant if turtle eggs were used to make the short eat that was served to 

them and the lady replied that it is a secret and we have used the secret in making the boakibaa.  

You can also buy (theyo kundi) a product made from the fat of the turtle meat and the street value 

is MVR 25 for a killi goshi which represents a very small amount. Samira and her team were shocked 

because these community members killed the turtles and also used the eggs. 

The captain of the safari who belonged to this island said that it was very sad but the islanders catch 

the turtles and use its shell for decorative purposes not knowing that the Hawksbill Sea turtle is an 

endangered species. 

How	do	you	think	the	island	council	can	protect	the	turtles??
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TEACHER'S NOTES

MARINE	TURTLES	IN	THE	MALDIVES

Although the Maldives has a long history of trade in marine turtle shells and offer vast areas of 

tropical nesting beaches and feeding grounds ideal at least for Hawksbill and Green turtles, only four 

species of turtles are known to nest in the Maldives and the fifth one is an occasional visitor to the 

Maldives seas.

These species are:

1. Green turtle (Chelonia mydas) VELAA 

2. Hawksbill turtle (Eretmochelys imbricata) KANHABU 

3. Olive Ridley turtle (Lepidochelys olivacea) VAAVOSHI VELLA

4. Loggerhead turtle (Caretta care) BOABODHU VELAA

5. Leatherback (Dermochelys coriacea) MUSHINBI - not known to nest in the Maldives.

Out of five marine turtle species, Green and Hawksbill turtle are the most common and nest 

frequently throughout the Maldives. Leatherback is very rare out of the five species and not known 

to nest in the Maldives. 

Marine turtle population is also declining throughout the Indian Ocean region. Persistent over-

exploitation, especially catching or killing of adult females on the nesting beach and the widespread 

collection of eggs are largely responsible for the depleted status of six Indian Ocean species. In 

addition to the direct harvest, marine turtles are accidentally captured in active or abandoned 

fishing gears, resulting in death of tens of thousands of turtles annually. Coral reef and sea grass 

degradation, oil spills, chemical waste, plastic and other marine debris, high density beach-front 

development, and an increase in ocean-based tourism have damaged or eliminated nesting beaches 

and feeding grounds.



4 7

6 EDC, UNICEF (2008) Module- Life Around Us

*Note: For more information refer to the module: Life around us.6  



4 8

In order to help focus students’ thoughts, the teacher can pose questions like,

• What do we know about the status of turtles in the Maldives and in the world?

• What do we know about why they are protected?

• What do we need to know more about understanding the threat the turtles face?

• How can we help protect these sea turtles in Maldives?

Use	Student	Resource	Sheet	1:	Sea	Turtles	-	KWL	Chart

STEP 2  EXPLORE	POSSIBLE	SOLUTIONS
Using the ideas that have been raised in the previous step (focus questions), ask the students to 
develop hypotheses or questions they want answered concerning sea turtle protection. The following 
activity will guide the students in their investigations of beaches.  

The students divide into groups of 4-6 students to investigate about the status of sea turtles in 
Maldives, focusing on factors, such as why is it important to be protected and how does protecting 
the sea turtles help us and the environment.  These information, as they brainstorm, can be recorded 
on the Problem Tree template. (Refer	 to	 Student	 Resource	 Sheet	 2:	 Researching	 about	 the	 sea	

turtles).

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 the sea turtles population in the past 20 years in Maldives or/and in the 
world. Other information that can be researched on includes:

• What are the measures taken to protect the sea turtles in the Maldives and in the world?

• How has these measures helped protect them?

• What can we as individuals do to stop hunters from killing the turtles and poaching the eggs for 
food?

• Are there any areas in the Maldives where sea turtles often visit for nesting and how are these 
beaches protected? 

• Check with environmental agencies (Ministry of Environment, Energy and Water) or a local 
conservation group if there is a special beach on your island where turtles nest.  

• (If possible a night excursion trip to turtle nesting beach could be arranged so students can 
observe the turtle’s behavior and their nesting mechanisms and use those as a guide to propose 
ways to save the sea turtles).

- Monitoring may consist of night-time watches at key nesting beaches, monitoring beaches 
early in the morning for evidence of turtle tracks and monitoring nesting activity for emerging 
hatchlings.
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- Very quietly observe the beach for any signs of turtles. If a turtle emerges, make sure that 
students maintain a good distance from the turtle, so as not to stress the animal. In the early 
morning hours, check for turtle tracks and signs of nesting. Make sure students do not disturb the 
turtle nests!

Use the	 Student	 Resource	 Sheet	 3:	 Sea	 turtle	 behaviour	 to record the data collected from the 
excursion or the research conducted.

STEP 3  NARROW	YOUR	CHOICES
In this step students will collate the information gathered in the exploration step and use the 
information to list possible solutions to the save the sea turtles.

Students need to prioritize the solutions suggested and allocate each member of the group to collect 
information to propose these solutions.

Establishing	Protocols
For each member, write clearly their task and the objective of their task with respect to finding 
solutions to the problem at hand. 

It is essential to set timelines to collect these information and ensure each member is clear of their 
role and where and how to collect the information that they are assigned to research on. 

As students research on the solutions for saving the sea turtles, they can individually fill the Student 
Resource	Sheet	4:	Ways	to	save	the	sea	turtle. 

STEP 4  TEST	YOUR	SOLUTIONS
Students at this stage will be collating, processing, analyzing and presenting the information in a 
variety of ways. 

After exploring and researching possible methods to save the sea turtles and create awareness about 
this among the community, students collate this information in Student Resource	Sheet	5:	Proposing	
solutions.

Extension	Activity
A wall chart or an awareness poster for any chosen method proposed and these can be presented 
to the school in a poster exhibit.  
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ASSESSMENT

7 Adapted from: https://brown.digication.com/donna_corcoran_mat_physics_teaching_portfolio/Artifact_1-Science_Poster_Rubric_and_
Reflection (accessed on 10th November 2015)

RUBRIC	FOR	ASSESSING	THE	POSTER

CATEGORY
1

BELOW	BASIC
2

BASIC
3

PROFICIENT
4

ADVANCED SCORE

Organization Clutter, no 
definitive 
sections, all over 
the place

Not all sections 
present

No heading, but 
sectioned

Hard to follow 
requires 
assisstance

Missing parts

Obvious 
refinement 
required

All sections 
present but 
unclear

Must reread for 
clarity

Some evidence 
of refinement

Defined sections

Clear headings

Flows nicely to 
assist the reader 
without help

Finished product

Creativity Bland, no 
variability

No use of colour 
or diagrams

Boring to look at, 
does not catch 
your attention

Interest, 
motivation, 
effort and time 
obviously absent

Very little use of 
colour or pictures 
but enough to 
engage and hold 
attention

Some use of 
colour, diagram, 
etc.

Will engage 
but will not 
stimulate

Interesting, 
engaging, 
visually, 
stimulating

Aesthetically 
appealing use of 
colour, diagrams 
and text

Interest, 
motivation, 
effort and 
time obviously 
present

Science	
Content and 
Literacy

No analysis of 
science topic

No explanation

No science 
specific 
connection

No use of 
resources

Poor explanation 

Inaccurate science 
connection

Misinterprets the 
science

One resource

Adequate 
explanation

Science 
connection 
present but 
could be 
developed 
further

More than 
one resource 
present

Concept fully 
and properly 
explained

Insight present

Science specific 
connection made

Content is 
accurate, 
comprehensive 
and well 
supported

Excellent use of 
resources

Level and 
Difficulty	of	
Understanding

Task difficulty not 
suitable for grade 
level/not related 
to science (too 
easy)

Superficial or 
irrelevant task

Explanation 
describes minimal 
level of validity

Needs serious 
refinement

Task difficulty 
could be 
increased or 
developed

Shows some 
level of 
understanding 
shows

Difficulty 
appropriate for 
grade level

Understanding 
present and 
apparent

Grammar/	
Spelling

There are more 
than 4-6 mistakes 
on the poster

There are 4-6 
mistakes on the 
poster

There are 1-3 
mistakes on the 
poster

There are no 
mistakes on the 
poster7
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PEER	ASSESSMENT	RUBRIC	FOR	THE	POSTER

CRITERIA LEVEL 1 LEVEL 2 LEVEL 3

Content Hardly shows an 
understanding of 
concepts. Research 
is minimal

Shows a fair 
understanding of 
concepts. Research 
is acceptable

Shows a good 
understanding of 
concepts. Research 
is good

Clarity Hardly makes sense Makes more sense Easy to understand

	Creativity Quality of work is 
poor, showing no 
imagination

Quality of work is 
fair, showing little 
imagination

Quality of work is 
competent, showing 
some imagination
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Name ----------------------------------  Date ------------------------------

STUDENT 
INFORMATION 
SHEET  1

The	Prehistoric	Friend		

Samira and her friends travelled to one of the southern atolls to enjoy the EID holidays. 
Their trip was  organized on a safari boat and included  visiting an inhabited island every 
day for a week. They were also visiting beautiful lagoons and other uninhabited island as 
well. They were anchored on the first day on a lagoon near an uninhabited island. Samira 
and her friends could watch the turtles that came near the safari lazily swimming away and 
very friendly. Samira and her friends were very excited because turtles were in abundance 
in this part of the Maldives. On the third day of their trip Samira and her team had to 
visit an inhabited island to refresh their supplies for the rest of the trip. The team went 
to the restaurant for evening tea while the cook and some boys went to buy the required 
supplies. They were served with a sweet short eat (foni boakibaa) which tasted of turtle 
eggs. Samira asked the lady in the restaurant if turtle eggs were used to make the short 
eat that was served to them and the lady replied that it is a secret and we have used the 
secret in making the boakibaa.  You can also buy (theyo kundi) a product made from the fat 
of the turtle meat and the street value is MVR 25 for a killi goshi representing a very small 
amount. Samira and her team were shocked because these community members killed the 
turtles and also use the eggs. 

The captain of the safari who belonged to this island said that it was very sad but the 
islanders catch the turtles and use its shell for decorative purposes not knowing that the 
Hawksbill Sea turtle is an endangered species. 

How	do	you	think	the	island	council	can	protect	the	turtles?

1. Your task in now to solve this problem for Fayaz.

2. Your teacher will guide you in the process. 

http://wallpaperstone.blogspot.com/2011/02/hd-sea-turtle-wallpaper.html

?
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  1

WHAT	WE	KNOW	ABOUT	
TURTLES

WHAT	WE	WANT	TO	KNOW	
ABOUT	THE	TURTLES	&	
PROTECTNG THEM

WHAT	WE	HAVE	LEARNT	
ABOUT	THE	TURTLES	AND	
PROTECTING THEM

SEA	TURTLES	-	KWL	CHART

Use this chart to organize your group’s thoughts about the problem and focus on what 
needs to be solved.
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Name ----------------------------------  Date ------------------------------

STUDENT 
RESOURCE 
SHEET  2

RESEARCHING	ABOUT	THE	SEA	TURTLES	

1. Complete the following template of Problem	Tree, identifying the problem, causes and 
its effects. 

2. Write the problems on the tree trunk, its causes on the roots and its effects on the 
leaves. 

Effects

Problems

Causes
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  3

ASPECT	OF	SEA	TURTLE		 INFORMATION COLLECTED 

SEA	TURTLE	BEHAVIOUR	

Based on the observations from the excursion trip or data collected from different sources, 
record the Sea Turtle’s nesting behaviour.

Conduct	interviews	with	the	community	about	their	awareness	on	sea	turtle.

Record their answers and use it to fill a similar table as above. You can ask your family 
members, community leaders such as Island Councilor and an expert involved in projects 
related to sea turtle protection.

Questions	to	ask 

1. Why do people collect sea turtle eggs?
2. Are they aware of it being endangered?
3. Are you aware that sea turtles are in danger of becoming extinct from our world?
4. Are you aware that our actions are decreasing the sea turtle population in the world?
5. What do you think we can do to protect them? 
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Name ----------------------------------  Date ------------------------------

STUDENT 
RESOURCE 
SHEET  4

TURTLE	BEHAVIOUR	

Method proposed/researched: ...........................................................................................

Information on the method

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

Your personal judgment of the method’s practicality in Maldives

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

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

STUDENT 
  RESOURCE
         SHEET  5

PROPOSING	SOLUTIONS	

Based on your data collected and what you have researched, propose the methods you 
recommend to save the sea turtles.

For ONE chosen method, draw and present an awareness poster to the class.

PROPOSED METHOD TO SAVE THE SEA 
TURTLES

DETAILS/EXPLANATION	
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1 MARINE	TURTLES	IN	THE	MALDIVES

Of the eight species of sea turtles, five are known to occur in the Maldives. They are:

1. Green turtle (Chelonia mydas); 

2. Hawksbill turtle (Eretmochelys imbricata); 

3. Olive Ridley turtle (Lepidochelys olivacea); 

4. Loggerhead turtle (Caretta caretta) and 

5. Leatherback turtle (Dermochelys coriacea). 

Status	and	Distribution

Green	turtle	(Chelonia	mydas)
Green turtles (velaa) are found throughout the archipelago. Nesting was confirmed from several 
atolls by Frazier et al. (1984). Adults as well as immature turtles are found throughout the 
archipelago. 

It is difficult to estimate the population size due to the dispersed nature of nesting beaches. The 
islands are relatively small, scattered and isolated, making them difficult to monitor. There are very 
scanty data relevant to nesting in the country. Nesting spoors observed indicated several hundred 
turtles nest yearly (Frazier et al., 1984). Turtle statistics compiled by MOFA (1988-2008) provide an 
annual summary of turtles nesting and caught in the country. The data are incomplete, and where 
Olive Ridleys occur they are likely to be lumped with Green turtles.

Available information indicates more nesting in the north and eastern side of the archipelago 
(Frazier et al., 1984). Evidently there are more reported nesting islands in the north than south 
of the country. Analysis of incomplete turtle data indicates that in terms of the number of islands 
used for nesting the north of the archipelago is the most important region. However the numbers 
of nesting females and egg counts (reproductive activity) are much greater in the south. 

Green turtle nesting and egg harvesting pattern based on data compiled by MOFA fisheries statistics section
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Hawksbill turtle nesting and egg harvesting pattern based on data compiled by MOFA fisheries statistics section

Hawksbill	turtle	(Eretmochelys	imbricata)
Hawksbill turtles forage and nest throughout the Maldives. Turtles of all sizes are found throughout 
the archipelago As for Chelonia mydas, data available for Eretmochelys imbricata are inadequate. 
Nesting evidently occurs in all atolls. The number of nestings reported was over 18,400 between 
1988 and 1995 (EPCS/MOFA, 1996). The number of turtles caught for the same period was over 
14,500. Total numbers are believed to have decreased in recent years (Frazier et al., 1984; Didi, 1993).
Nesting occurs throughout the archipelago. Nests are made in the same areas as those of C. mydas, 
and are concentrated on the narrow stretches of beaches from the beach crest to approximately 10m 
inland.

Olive	Ridley	(Lepidochelys	olivacea)
No nesting has been reported, nor have any gravid females been seen (Frazier et al., 1984). No 
particular season has been reported for these turtles to be more frequently observed. However, 
within the Maldives as a whole they appear to be commonest offshore (Anderson and Waheed, 
1990; Ballance et al., 1996). They also appear to be much more common in the north of Maldives 
than in the south.
In summary, within the Maldives, Olive Ridleys are not known to nest; they are commonest offshore 
and in the north; and (from the only four specimens measured) they are sub-adults. It seems likely 
therefore that the Olive Ridleys that do occur in the Maldives may be migrants from the major nesting 
areas in the northern Indian Ocean, such as India (Orissa) and/or Pakistan.
 
Loggerhead	turtle	(Caretta	caretta)
This species is very rare in the Maldives. There is only one confirmed record of the Loggerhead turtle 
in the Maldives: a female specimen with a carapace length of 76cm, photographed by Hassan Didi in 
1981 (Frazier et al., 1984).
No information is available on population structure, population size, breeding or feeding biology in 
the Maldives.



6 0

TE
A

CH
ER

 I
N

FO
R

M
AT

IO
N

 S
H

EE
T 

1

Leatherback	turtle	(Dermochelys	coriacea)
This species is rare in Maldives. However, it is recognized locally as a distinct species and is known as 
“musimbi.” The descriptions given by local people who have seen it are distinctive: large size (>1m 
length) with ridges down the back.
On local accounts, sightings of this turtle are rare. A person of more than 60 years of age who lived 
on Gaadhoo (Laamu Atoll), one of the best turtle nesting islands, had never seen a musimbi (Frazier 
et al., 1984). Each of the few people who have seen this turtle has seen no more than one.
No quantitative data are available for population structure, population size, breeding and feeding 
biology.

Legislation
The Ministry of Fisheries and Agriculture has statutory responsibility for the rational and sustainable 
management of all living marine resources within the Exclusive Economic Zone (EEZ) of the Maldives. 
A number of legislative actions in the Maldives have been undertaken specifically for marine turtle 
conservation. The parliament passed the first such bill (No. 24/78) on 6 February 1978, prohibiting 
the capture of Hawksbill turtles under two feet (61cm) in carapace length and other turtles less than 
two and half feet (76cm) carapace length. Bill no. 31/79 prohibited the export of any unprocessed 
product of Hawksbill turtles; while the export of processed ornamental jewellery made from 
tortoiseshell was permitted. In conjunction with the Bill no. 24/78, the then Ministry of Fisheries 
released a circular (by-law) banning the sale and display of turtles below the size limit specified in the 
Bill. This regulation became effective from 1 April 1980.
The most recent legislative measure to conserve turtles came into effect from January 2006, as an 
extension of a previous 10 year moratorium which ended in June 2005. This decree came into effect 
under section 10 of Fisheries Law no. 5/87.

Management	Strategies
At present there are three major controls on the exploitation of sea turtles in the Maldives:
• A ten-year ban on the catching or killing of sea turtles in the country, from June 1995.
• Extension of first moratorium (1995-2005) for another 10 years (2006 -2016)
• priority nesting beaches protected under 2006 to 2016 moratorium (see below)
• A ban on the importation of turtles and turtle products into the country, starting August 1995.
• A ban on the sale of turtle and turtle products in the country, starting January 1996.

Four resort islands and two industrial islands have shown an interest in the conservation of sea turtles 
on those islands. Here, hatchlings from protected nests are nurtured to an appropriate size and then 
released to wild, aiming to increase their chance of survival. One island resort (Vadoo Diving Paradise 
in South Male' Atoll) has been actively involved in sea turtle conservation from February 1992. Their 
research activities include nesting research, blood sampling for DNA studies, blood examination for 
parasite identification and treatment, and tagging. Captive reared Hawksbills and Green turtles are 
being tagged and released to track their movements locally and regionally. 175 turtles (59 Hawksbill 
and 116 Green) were released during 1994-1996 (T. Sakamoto, pers. comm.).

Institutional	arrangements
The Ministry of Fisheries and Agriculture (MOFA) is legally responsible for the conservation of sea 
turtles in the Maldives. The present level of trained people available in the Marine Research Centre 
(MRC) of MOFA is inadequate to carry out a countrywide conservation and awareness programme. 
Properly trained staff in biology and management of sea turtles are needed to design and implement 
a conservation strategy.
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Habitat	protection
The recent ban on catching of sea turtles for 10 years does not include a ban on collection of turtle 
eggs from all nesting beaches. The exploitation of eggs still continues.
The Maldives as yet has few marine reserves as conservation areas except a few protected dive sites. 
It is important to protect the already identified nesting beaches from exploitation. It is therefore 
important to develop management plans for the protected nesting beaches for management and 
conservation measures to be effective. To that end, efforts are made from the relevant institutions to 
impose a nation-wide ban on egg harvesting.
 
Important	nesting	sites
Although turtle egg harvesting is legal generally in the Maldives, 14 islands are legally protected 
under the 10 year moratorium that became effective from January 2006. Eleven islands are 
designated as protected beaches effective January 2006. Protection of three islands, Gan, Gaadhoo 
and Kandoodhoo became effective January 2007.

Source: Marine Research Centre, (Jul 2010) Hussein Zahir, Maldives, The status of sea turtles in the Maldives (31st Signatory 

to IOSEA)
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45 minutes X 2 periods

EB1.1	Explores	the	features	of	the	Earth	especially	how	landforms	are	created.

c. Describes the unique features of coral island geography.

d. Describes the basic features of reefs and lagoons and its importance.

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.)

ST1.4 Applies	the	knowledge	gained	to	solve	real	life	problems.

a. Applies scientific knowledge to solve local problems (e.g. food preservation, controlling  

 mosquitoes and purification of water, 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.

FOCUS	QUESTIONS 

1. What are reefs and lagoons?

2. How does reefs and lagoons help us in our livelihood? 

3. Do you think we have to be responsible to sustainably use the resources from the reefs 

and lagoons? 

REEFS AND LAGOONS6.2
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The	Problem

Akoo and his friends went to the reef to catch octopuses on Fridays. They use masks, fins, spears 

and bleach to catch octopuses. His father asked Akoo why he was taking bleach since he was not 

going there to wash clothes. If so, why does he need bleach? Do you use it to wash off the spots 

on octopuses? Akoo got a bit nervous as he realized that he and his friends were doing something 

wrong while catching octopuses. But he decided to tell his father the truth. Akoo told his father that 

they actually use it to catch octopuses. First we spear them twice or thrice while they are in their 

pits. But usually they refuse to come out, so we pour some bleach or chlorine into the pits, bit by 

bit. When we do that, the octopuses come out quickly. Except for a few, most of them come out 

from their pits when we do that. It is very easy. Akoo explained. Even after pouring bleach, some 

octopuses do not come out willingly. So we destroy their pits by beating them with a huge rock. Small 

corals and cave like pits can be easily broken down with a rock. When we do all this, we are sure 

of catching an octopus and it saves a lot of time, Akoo explained and after hearing all this, Akoo’s 

father was shocked and told Akoo and his friends that they were not only killing the octopus but the 

surrounding reef as well, which is where they live. Akoo’s father went on to explain that the reef 

contains a vast range of habitats.8

What	type	of	reef	system	is	found	in	the	Maldives?	Why	is	the	reef	system	so	important	for	the	

Maldives?
?

8 NIE, UNICEF (2014)-Adapted from the story good habits 
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TEACHER'S NOTES

Around the world you can find rocky shores, coral reefs, estuaries and sandy beaches to name just a 

few. In the Maldives the coral system is the most common ecosystem. Coral reef systems only occur 

in warm tropical clear waters, which are shallow enough for sunlight to enter so that the corals can 

grow. The Great Barrier Reef (off the coast of NE Australia) is the largest coral reef in the world. 

It is over 2000 km long and is the only living system that can be seen from outer space. The coral 

reefs of the Maldives are also very important, being the 7th largest in terms of area. Coral reefs and 

lagoons provide food and shelter for a great variety of living things than most habitats in the world. 

Somewhere between 30-40% of all fish species are associated with coral reefs. Coral reefs provide 

food and shelter for a large range of animals such as crabs, clams and reef fish. Coral reefs also 

protect the coastline from large ocean waves during storms.

There are 3 basic types of coral reefs: Fringing reefs, barrier reefs and atolls. Fringing reefs grow 

at the edges of continents and islands. Barrier reefs are separated from the shoreline by a lagoon. 

Whereas atolls are coral reefs in the shape of a circle around a lagoon. This is the type of coral reef 

that is found in the Maldives. It is possible to divide up the reef into zones, which are characterized 

by distinctive environmental conditions and by their dominant or abundant organisms. Different 

organisms have adapted to and colonized various zones, thus reducing competition. The reef can be 

divided into the following zones: lagoon, reef flat, reef front and reef slope. 

Lagoon

A lagoon is the water enclosed by a coral reef. In the shallow water near the beach there is very little 

water movement. This is where sand is deposited and there is little exchange of seawater with the 

open sea. The lagoon water is poor in nutrients and is easily heated by the sun. The zone is likely to 

dry out during very low tides, so only a few organisms can survive here. Hermit crabs and Ghost crabs 

scavenge for dead organisms, while sea cucumbers digest bacteria and algae attached to sand grains. 

Pipefish, picasso fish are also found here, as well as stingrays that lie flat under the sand. 

Reef Flat

The reef flat is the area between the reef front and the sandy shallows. Sea water sweeps in from the 

open ocean and this zone is dominated by fragile branching corals, whose large surface areas make 

maximum use of the sunlight. Many species like to live here. Damselfish, butterfly fish and angelfish 

are common. Many fish spawn in this zone attaching their eggs to dead coral. 
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Reef Front 

The reef front is the area between the reef flat and the reef slope. The reef front gets the full impact 

of the waves and the surge of water as the tide comes in. During the day shoals of fish come to the 

edge of the reef to feed. Common species include the giant clam and parrot fish can be found here 

scraping off the top most layer of coral blocks. 

Reef Slope 

The reef slope is the area after the reef front that runs down into the ocean depths. As you go down 

the slope the amount of light and wave action also goes down. The corals are dominated by the flat-

topped corals, which can absorb a lot of light. You can find nocturnal animals such as moray eels and 

groupers that lie idle until nightfall. You can also find feather stars, soldier fish and squirrel fish. At 

the bottom of the reef slope are soft corals, sea whips and sharks. 

Open	Ocean	

Beyond the coral reefs, where the sea-floor drops away to great depths, the sea is perhaps the most 

difficult environment in which marine organisms live. Fish such as tuna, anchovies, barracudas and 

sailfish can be found here as well as mammals such as whales and dolphins. Many organisms can be 

found in the first 100m depth of ocean because light is available for phytoplankton to grow (major 

food source).

The following are examples of some focus questions, which could guide the students in their research 

on the Maldivian 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? 

• Where else can we find coral reefs? 

• Where is the largest coral reef system?

Coral reef systems are the most common form of ecosystems in the Maldives. Students should be 

encouraged to critically think about and learn more about coral reefs in the Maldives and elsewhere. 

Use	the	Student	Resource	Sheet	1:	Coral	Reef		-	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 coral reefs in the Maldives. Using the ideas that have been raised in the previous 

step (focus questions), ask the students to develop hypotheses or questions they want answered 

concerning the coral reefs in Maldives and how important they are to our livelihood.

The students divide into groups of 4-6 students to investigate about the coral reefs in the Maldives.

They can go on a field visit to a coral reef and collect information about the coral reef. Refer to 

Student	Resource	Sheet	2:	Researching	about	the	coral	reefs	in	the	Maldives.

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 the coral reefs in Maldives, including its features (animals and plants in the 

coral reefs, how it is formed, threats to the reefs etc.).

• What are 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?

• What can you do to save the coral reefs being threatened?

Use	the	Student	Resource	Sheet	3:	Coral	reefs	of	the	Maldives.

STEP 3  NARROW	YOUR	CHOICES
In this step, students will collate the information gathered in the exploration step and use the 

information to list some threats that the coral reefs are facing.

List these threats to the coral reefs and go on to research about these and how much it pose a threat 

to the Maldivian coral reefs.

Establishing	Protocols

For each member, write clearly their task and the objective of their task with respect to threats coral 

reefs are facing. For each threat identified, students also need to recommend some solutions to 

them. 
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It is essential to set timelines to collect these information and ensure each member is clear of their 

role and where and how to collect the information that they are assigned to research on. 

As students research on the features of the Maldivian coral reefs, they can individually fill the Student 

Resource	Sheet	4:	Saving	the	coral	reefs.

STEP 4  TEST	YOUR	SOLUTIONS
Students at this stage will be collating, processing, analyzing and presenting the information in a 

variety of ways. 

After exploring and researching possible methods to save the coral reefs and create awareness 

about this among the community, students collate this information in Student Resource Sheet 5 and 

present them to the class. 

Extension	Activity

A wall chart or an awareness poster for any chosen method proposed and these can be presented 

to the school in a poster exhibit.  

ASSESSMENT

Assess the awareness poster using the rubric below.9 

9 Adapted from: http://teacherweb.com/ME/JALeonardMiddleSchoolOldTown/Ecologywebquest/page3.htm (accessed on 10th November 2015)
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Name ----------------------------------  Date ------------------------------

STUDENT 
INFORMATION 
SHEET  1

The	Magnificent	Underwater	Land	  

Akoo and his friends went to the reef to catch octopuses on Fridays. They use masks, fins, 
spears and bleach to catch octopuses. His father asked Akoo why he was taking bleach 
since he was not going there to wash clothes. If so, why does he need bleach? Do you use 
it to wash off the spots on octopuses? Akoo got a bit nervous as he realized that he and 
his friends were doing something wrong while catching octopuses. But he decided to tell 
his father the truth. Akoo told his father that they actually use it to catch octopuses. First 
we spear them twice or thrice while they are in their pits. But usually they refuse to come 
out, so we pour some bleach or chlorine into the pits, bit by bit. When we do that, the 
octopuses come out quickly. Except for a few, most of them come out from their pits when 
we do that. It is very easy. Akoo explained. Even after pouring bleach, some octopuses do 
not come out willingly. So we destroy their pits by beating them with a huge rock. Small 
corals and cave like pits can be easily broken down with a rock. When we do all this, we 
are sure of catching an octopus and it saves a lot of time, Akoo explained and after hearing 
all this, Akoo’s father was shocked and told Akoo and his friends that they were not only 
killing the octopus but the surrounding reef as well, which is where they live. Akoo’s father 
went on to explain that the reef contains a vast range of habitats.

1. Your task is to explore about the coral reefs of Maldives and explain its features and 
discuss ways to minimize the threats it face.

2. Your teacher will guide you in the process. 

http://wallpaperstone.blogspot.com/2011/02/hd-sea-turtle-wallpaper.html
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  1

WHAT	WE	KNOW	ABOUT	
CORAL REEFS

WHAT	WE	WANT	TO	KNOW	
ABOUT	CORAL	REEFS

WHAT	WE	HAVE	LEARNT	
ABOUT	CORAL	REEFS	IN	THE	
MALDIVES

CORAL	REEFS	-	KWL	CHART

Use this chart to organize your group’s thoughts about the problem and focus on what 
needs to be solved.
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Name ----------------------------------  Date ------------------------------

STUDENT 
RESOURCE 
SHEET  2

ASPECTS	ABOUT	THE	CORAL	REEF	STUDIED INTERESTING	FEATURES	AND	DETAILS	

What are the most common things in the 

coral reef?

What are some type of corals you found in 

the reef?

What are some plants you found in the coral 

reef?

Did you find any aspects that were 

threatening the life of the coral reefs?

What are some other interesting features 

you have observed/learnt about the coral 

reefs?

RESEARCHING	ABOUT	THE	CORAL	REEFS	IN	THE	MALDIVES	

Complete the following table through your observation field trip and other information 
you gathered.
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  3

Based on the data collected, identify the threats coral reefs face and why they face these 
problems. Discuss ways to reduce these threats.

THREATS TO THE CORAL REEFS 

Threat studied: ....................................................................................................................

Is this threat human-made or natural?

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

Explain this threat in detail

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

Suggest some ways to reduce this threat

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................
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PROPOSED METHOD TO SAVE THE CORAL 
REEFS

DETAILS/EXPLANATION	

SAVING THE CORAL REEFS  

Based on your data collected and what you have researched, propose the methods you 
recommend to save the coral reefs in Maldives.

For ONE chosen method, draw and present an awareness poster to the class.

STUDENT 
RESOURCE 
SHEET  4 Name ----------------------------------  Date ------------------------------
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CORAL	REEF	SYSTEMS

The sea contains a vast range of habitats. Around the world you can find rocky shores, coral reefs, 

estuaries and sandy beaches to name just a few. In the Maldives the coral system is the most 

common ecosystem. Coral reef systems only occur in warm tropical clear waters which are shallow 

enough for sunlight to enter so that the corals can grow. The Great Barrier Reef (off the coast of NE 

Australia) is the largest coral reef in the world. It is over 2000 km long and is the only living system 

that can be seen from outer space. The coral reefs of the Maldives are also very important, being 

the 7th largest in terms of area.

Coral reefs and lagoons provide food and shelter for a great variety of living things than most 

habitats in the world. Somewhere between 30-40% of all fish species are associated with coral 

reefs. Coral reefs provide food and shelter for a large range of animals such as crabs, clams and reef 

fish. Coral reefs also protect the coastline from large ocean waves during storms.

There are 3 basic types of coral reefs, fringing reefs, barrier reefs and atolls.

Fringing reefs grow at the edges of continents and islands. Barrier reefs are separated from the 

shore line by a lagoon. Whereas atolls are coral reefs in the shape of a circle around a lagoon. This 

is the type of coral reef that is found in the Maldives.

It is possible to divide up the reef into zones which are characterized by distinctive environmental 

conditions and by their dominant or abundant organisms.

Different organisms have adapted to and colonized various zones, thus reducing competition. The 

reef can be divided into the following zones:

• lagoon

• reef flat

• reef front 

• reef slope

LAGOON

A lagoon is the water enclosed by a coral reef. In the shallow water near the beach there is very 

little water movement. This is where sand is deposited and there is little exchange of sea water 

with the open sea. The lagoon water is poor in nutrients and is easily heated by the sun. The zone 

is likely to dry out during very low tides, so only a few organisms can survive here. Hermit crabs and 

ghost crabs scavenge for dead organisms, while sea cucumbers digest bacteria and algae attached 

to sand grains. Pipefish, picasso fish are also found here, as well as stingrays that lie flat under the 

sand.

7 3
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REEF FLAT

The reef flat is the area between the reef front and the sandy shallows. Sea water sweeps in from 

the open ocean and this zone is dominated by fragile branching corals, whose large surface areas 

make maximum use of the sunlight. Many species like to live here. Damselfish, butterfly fish and 

angelfish are common.

Many fish spawn in this zone attaching their eggs to dead coral.

REEF FRONT

The reef front is the area between the reef flat and the reef slope. The reef front gets the full 

impact of the waves and the surge of water as the tide comes in.

During the day shoals of fish come to the edge of the reef to feed. Common species include the 

giant clam and parrot fish can be found here scraping off the top most layer of coral blocks.

REEF SLOPE

The reef slope is the area after the reef front that runs down into the ocean depths. As you go 

down the slope the amount of light and wave action also goes down. The corals are dominated 

by the flat topped corals which can absorb a lot of light. You can find nocturnal animals such as 

moray eels and groupers that lie idle until nightfall. You can also find feather stars, soldier fish and 

squirrel fish.

At the bottom of the reef slope are soft corals, sea-whips and sharks.

OPEN OCEAN

Beyond the coral reefs, where the sea-floor drops away to great depths, the sea is perhaps the most 

difficult environment in which marine organisms live. Fish such as tuna, anchovies, barracudas and 

sailfish can be found here as well as mammals such as whales and dolphins. Many organisms can 

be found in the first 100m depth of ocean because light is available for phytoplankton to grow 

(major food source).
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sEction 2
30 minutes threats to Coral reeFs

1 hour

28

disCussion points 
a. What is happening around your 

island that is harmful to coral reefs?

B. What can you do to protect the coral 
reefs?

C.  how would you encourage coral 
growth on the reefs of your island? 

Corals and coral reefs are extremely sensitive. Slight changes in the reef 
environment may have devastating effects on the health of entire coral colonies. 
These changes may be due to a variety of factors, but they generally fall within two 
categories: natural disturbances and anthropogenic disturbances. Although natural 
disturbances may cause severe changes in coral communities, anthropogenic 
disturbances have been linked to the vast majority of decreases in coral cover and 
general colony health when coral reefs and humans occur together. 

Although much of the coral reefs degradation is directly blamed on human 
impact, there are several natural disturbances which cause significant damage to 
coral reefs. The most recognized of these events are cyclones, which bring large 
and powerful waves to the tropics. These storm waves cause large corals to break 
apart and scatter fragments about the reefs. After the storm, these slow growing 
corals might easily be overgrown by quicker growing algae. In addition, these 
storms generally bring heavy rain which increases runoff and sedimentation. 

There are also some animals in coral reefs that feed on corals. These include the 
parrotfish, crown-of thorns and pincushion star fish. Other organisms directly 
compete with corals for space, such as sponges (Terpios hoshinota). Under 
‘normal’ conditions, these animals are just part of the ecosystem and control 
the diversity of the different coral reef species. It’s only when they occur in large 
numbers, usually as a consequence of some environmental disturbance or stresses, 
that they can have a significant negative impact on reefs. For example in recent 
years there have been a number of outbreaks of crown-of–thorns on coral reefs 
around the world, such as the Great Barrier Reef in Australia. The crown-of-thorns, 
Acanthaster planci is a large starfish which feeds on corals by using its stomach 
to digest the living tissue layer. When this starfish are in large numbers, there is 
intense competition for food and most corals will be eaten. Such a reef can take 
10 years or more to recover.

Coral reefs have survived for tens of thousands of years of natural change, 
but many may not be able to survive the changes brought by humans. 

Roughly one-quarter of coral reefs worldwide are already considered damaged 
beyond repair, with another two-thirds under serious threat. Specific major  
threats to coral reefs and their habitats include:

Destructive fishing practices: These include cyanide fishing, blast or dynamite 
fishing, bottom trawling, and muro-ami (banging on the reef with sticks).  
Bottom-trawling is one of the greatest threats to cold-water coral reefs.

Overfishing: This affects the ecological balance of coral reef communities, warping 
the food chain and causing effects far beyond the directly overfished population.

Careless tourism: Careless boating, diving, snorkeling, and fishing happens 
around the world, with people touching reefs, stirring up sediment, collecting 
coral, and dropping anchors on reefs. Some tourist resorts and infrastructure have 
been built directly on top of reefs, and some resorts empty their sewage or other 
wastes directly into water surrounding coral reefs.

Pollution: Urban and industrial waste, sewage, agrochemicals, and oil pollution 
are poisoning reefs. These toxins are dumped directly into the ocean or carried by 
river systems from sources upstream. Some pollutants, such as sewage and runoff 
from farming, increase the level of nitrogen in seawater, causing an overgrowth  
of algae, which ‘smothers’ reefs by cutting off their sunlight.

Sedimentation: Erosion caused by construction (both along coasts and inland), 
mining, logging, and farming is leading to increased sediment in rivers. This ends 
up in the ocean, where it can ‘smother’ corals by depriving them of the light 
needed to survive. The destruction of mangrove forests, which normally trap  
large amounts of sediment, is exacerbating the problem.

Coral mining: Live coral is removed from reefs for use as bricks, road-fill, or 
cement for new buildings. Corals are also sold as souvenirs to tourists and to 
exporters who don’t know or don’t care about the long term damage done.

Climate change: Corals cannot survive if the water temperature is too high. 
Global warming has already led to increased levels of coral bleaching, and this 
is predicted to increase in frequency and severity in the coming decades. Such 
bleaching events may be the final nail in the coffin for already stressed coral reefs 
and reef ecosystems.

One of the greatest threats to coral reefs is human expansion and development. 
As development continues to alter the landscape, the amount of freshwater runoff 
increases. This land based runoff may carry large amounts of sediment from land-
clearing areas, high levels of nutrients from agricultural areas or septic systems.  
In addition to runoff, outflows from water treatment plants and large power 
plants are the cause of much damage to coral reefs. Sewage entering the coral 
reef ecosystem greatly increase the nutrient levels surrounding their outflow pipes. 
As with all these factors, the basis for the continued degradation of coral reefs is 
the increasing size of the human population. 

As this population increases, so does the harvest of resources from the sea. Due 
to overfishing, reef fish populations have been greatly decreased in some areas 
of the world. The removal of large numbers of reef fish has caused the coral reef 
ecosystems to become unbalanced and allowed more competitive organisms, 
such as algae, which were once controlled by large fish populations, to become 
dominant on reefs in many regions. Due to decreased yields, fishermen have been 
forced to change their methods in order to catch enough fish to sustain their 
needs. In some areas this means fish traps with small mesh diameters which catch 
even the small juvenile fish. In other areas of the world, the use of explosives or 
poisons has become quite common. Not only do these practices kill all fish in the 
affected areas, but they also severely damage the corals in these areas. 

Corals are also very popular as decorations. Often, when people vacation in 
tropical locations surrounded by beautiful reefs they want to take coral souvenirs 
home. In order to do this, they either collect pieces of coral themselves or buy 
pieces from a “curios” shop. These shops receive their corals from commercial 
collectors who select well developed colonies which will make them the most 
money. This is very damaging because a large amount of the most healthy corals 
are selected. 

Coral reefs also receive much damage from both commercial and private vessels. 
The leakage of fuels into the water and the occurrences of spills by large tankers 
are extremely damaging to local corals. Boat anchors are also very damaging to 
reefs by breaking and destroying entire colonies. The grounding of large sea-
going vessels also results in large sections of coral reefs being destroyed. It has also 
been found that the anti-fouling bottom paints used by many boats contribute 
to the formation of toxic concentrations of Tributyl tin and several other chemical 
compounds which may be harmful to corals or other coral species.

Since most corals mass spawn and produce floating gametes, pollutants and 
toxins on the surface can effect coral reproduction and development for a large 
area. Therefore, much care must be taken to reduce or prevent the spillage and 
leakage of contaminants into the water as well as to improve cleanup procedures 
of such accidents. 

There are a great number of threats to coral reefs, and most of the threats can 
be attributed either directly or indirectly to humans. Work must be done quickly 
to protect our threatened resources. The list of solutions to the many coral reef 
problems is extensive. These range from better methods of development in 
order to decrease runoff, to the installation of permanent moorings at heavily 
used anchorage sites. Whatever the solutions, there always needs to be adequate 
enforcement to ensure proper techniques are being followed. Unfortunately, 
enforcement has not been great enough in the past and will probably not be in 
the future. Therefore, the education and cooperation of people throughout the 
world is necessary if coral reefs are to survive. 

ACTIVITY 
Corals  
in danger!

Materials: Pen and paper

Action:  Divide the students into groups to list all the factors 
which might be causing the corals to be threatened. 
As a class collate a list of threats to coral reefs. Classify 
the suggested threats according to whether the 
impact is natural or human. The list can be expanded 
as the students’ knowledge increases. Against each 
of the threats to coral reefs ask students to make 
suggestions for solutions to remove or reduce these 
threats. 

Theory:  There are a great number of threats to coral reefs, 
and most of the threats can be attributed either 
directly or indirectly to humans. Students need to 
critically think about the many threats to coral reefs 
and how communities can play a part in reducing 
these threats, especially from their own island.  

sEction 2
30 minutes threats to Coral reeFs

1 hour

28

disCussion points 
a. What is happening around your 

island that is harmful to coral reefs?

B. What can you do to protect the coral 
reefs?

C.  how would you encourage coral 
growth on the reefs of your island? 

Corals and coral reefs are extremely sensitive. Slight changes in the reef 
environment may have devastating effects on the health of entire coral colonies. 
These changes may be due to a variety of factors, but they generally fall within two 
categories: natural disturbances and anthropogenic disturbances. Although natural 
disturbances may cause severe changes in coral communities, anthropogenic 
disturbances have been linked to the vast majority of decreases in coral cover and 
general colony health when coral reefs and humans occur together. 

Although much of the coral reefs degradation is directly blamed on human 
impact, there are several natural disturbances which cause significant damage to 
coral reefs. The most recognized of these events are cyclones, which bring large 
and powerful waves to the tropics. These storm waves cause large corals to break 
apart and scatter fragments about the reefs. After the storm, these slow growing 
corals might easily be overgrown by quicker growing algae. In addition, these 
storms generally bring heavy rain which increases runoff and sedimentation. 

There are also some animals in coral reefs that feed on corals. These include the 
parrotfish, crown-of thorns and pincushion star fish. Other organisms directly 
compete with corals for space, such as sponges (Terpios hoshinota). Under 
‘normal’ conditions, these animals are just part of the ecosystem and control 
the diversity of the different coral reef species. It’s only when they occur in large 
numbers, usually as a consequence of some environmental disturbance or stresses, 
that they can have a significant negative impact on reefs. For example in recent 
years there have been a number of outbreaks of crown-of–thorns on coral reefs 
around the world, such as the Great Barrier Reef in Australia. The crown-of-thorns, 
Acanthaster planci is a large starfish which feeds on corals by using its stomach 
to digest the living tissue layer. When this starfish are in large numbers, there is 
intense competition for food and most corals will be eaten. Such a reef can take 
10 years or more to recover.

Coral reefs have survived for tens of thousands of years of natural change, 
but many may not be able to survive the changes brought by humans. 

Roughly one-quarter of coral reefs worldwide are already considered damaged 
beyond repair, with another two-thirds under serious threat. Specific major  
threats to coral reefs and their habitats include:

Destructive fishing practices: These include cyanide fishing, blast or dynamite 
fishing, bottom trawling, and muro-ami (banging on the reef with sticks).  
Bottom-trawling is one of the greatest threats to cold-water coral reefs.

Overfishing: This affects the ecological balance of coral reef communities, warping 
the food chain and causing effects far beyond the directly overfished population.

Careless tourism: Careless boating, diving, snorkeling, and fishing happens 
around the world, with people touching reefs, stirring up sediment, collecting 
coral, and dropping anchors on reefs. Some tourist resorts and infrastructure have 
been built directly on top of reefs, and some resorts empty their sewage or other 
wastes directly into water surrounding coral reefs.

Pollution: Urban and industrial waste, sewage, agrochemicals, and oil pollution 
are poisoning reefs. These toxins are dumped directly into the ocean or carried by 
river systems from sources upstream. Some pollutants, such as sewage and runoff 
from farming, increase the level of nitrogen in seawater, causing an overgrowth  
of algae, which ‘smothers’ reefs by cutting off their sunlight.

Sedimentation: Erosion caused by construction (both along coasts and inland), 
mining, logging, and farming is leading to increased sediment in rivers. This ends 
up in the ocean, where it can ‘smother’ corals by depriving them of the light 
needed to survive. The destruction of mangrove forests, which normally trap  
large amounts of sediment, is exacerbating the problem.

Coral mining: Live coral is removed from reefs for use as bricks, road-fill, or 
cement for new buildings. Corals are also sold as souvenirs to tourists and to 
exporters who don’t know or don’t care about the long term damage done.

Climate change: Corals cannot survive if the water temperature is too high. 
Global warming has already led to increased levels of coral bleaching, and this 
is predicted to increase in frequency and severity in the coming decades. Such 
bleaching events may be the final nail in the coffin for already stressed coral reefs 
and reef ecosystems.

One of the greatest threats to coral reefs is human expansion and development. 
As development continues to alter the landscape, the amount of freshwater runoff 
increases. This land based runoff may carry large amounts of sediment from land-
clearing areas, high levels of nutrients from agricultural areas or septic systems.  
In addition to runoff, outflows from water treatment plants and large power 
plants are the cause of much damage to coral reefs. Sewage entering the coral 
reef ecosystem greatly increase the nutrient levels surrounding their outflow pipes. 
As with all these factors, the basis for the continued degradation of coral reefs is 
the increasing size of the human population. 

As this population increases, so does the harvest of resources from the sea. Due 
to overfishing, reef fish populations have been greatly decreased in some areas 
of the world. The removal of large numbers of reef fish has caused the coral reef 
ecosystems to become unbalanced and allowed more competitive organisms, 
such as algae, which were once controlled by large fish populations, to become 
dominant on reefs in many regions. Due to decreased yields, fishermen have been 
forced to change their methods in order to catch enough fish to sustain their 
needs. In some areas this means fish traps with small mesh diameters which catch 
even the small juvenile fish. In other areas of the world, the use of explosives or 
poisons has become quite common. Not only do these practices kill all fish in the 
affected areas, but they also severely damage the corals in these areas. 

Corals are also very popular as decorations. Often, when people vacation in 
tropical locations surrounded by beautiful reefs they want to take coral souvenirs 
home. In order to do this, they either collect pieces of coral themselves or buy 
pieces from a “curios” shop. These shops receive their corals from commercial 
collectors who select well developed colonies which will make them the most 
money. This is very damaging because a large amount of the most healthy corals 
are selected. 

Coral reefs also receive much damage from both commercial and private vessels. 
The leakage of fuels into the water and the occurrences of spills by large tankers 
are extremely damaging to local corals. Boat anchors are also very damaging to 
reefs by breaking and destroying entire colonies. The grounding of large sea-
going vessels also results in large sections of coral reefs being destroyed. It has also 
been found that the anti-fouling bottom paints used by many boats contribute 
to the formation of toxic concentrations of Tributyl tin and several other chemical 
compounds which may be harmful to corals or other coral species.

Since most corals mass spawn and produce floating gametes, pollutants and 
toxins on the surface can effect coral reproduction and development for a large 
area. Therefore, much care must be taken to reduce or prevent the spillage and 
leakage of contaminants into the water as well as to improve cleanup procedures 
of such accidents. 

There are a great number of threats to coral reefs, and most of the threats can 
be attributed either directly or indirectly to humans. Work must be done quickly 
to protect our threatened resources. The list of solutions to the many coral reef 
problems is extensive. These range from better methods of development in 
order to decrease runoff, to the installation of permanent moorings at heavily 
used anchorage sites. Whatever the solutions, there always needs to be adequate 
enforcement to ensure proper techniques are being followed. Unfortunately, 
enforcement has not been great enough in the past and will probably not be in 
the future. Therefore, the education and cooperation of people throughout the 
world is necessary if coral reefs are to survive. 

ACTIVITY 
Corals  
in danger!

Materials: Pen and paper

Action:  Divide the students into groups to list all the factors 
which might be causing the corals to be threatened. 
As a class collate a list of threats to coral reefs. Classify 
the suggested threats according to whether the 
impact is natural or human. The list can be expanded 
as the students’ knowledge increases. Against each 
of the threats to coral reefs ask students to make 
suggestions for solutions to remove or reduce these 
threats. 

Theory:  There are a great number of threats to coral reefs, 
and most of the threats can be attributed either 
directly or indirectly to humans. Students need to 
critically think about the many threats to coral reefs 
and how communities can play a part in reducing 
these threats, especially from their own island.  
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10 Information from EDC, UNICEF (2008) Biodiversity Flipchart

*Note: For more information refer to Biodiversity flipchart.10  
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EB1.6	Analyses	some	human	made	disasters	and	identifies	some	preventive	measures.

a. Identifies some human made disasters (e.g., structure collapse, accidents and fires).

b. Studies ways through which human made disasters can be reduced (e.g., maintaining standard  
 building codes, identifying evacuation plans).

c. Studies the “safe island concept” used locally.

EB2.1	 Researches	 the	 short	 and	 long	 term	 impacts	 of	 human	 activities	 on	 the	
environment.

a. Studies some human activities within the locality and identifies the impact on the environment.

b. Discusses ways to create awareness on issues related to human activities and the impact on the 
environment.

EB3.5		Analyses	a	local	environmental	issue	and	identifies	mechanisms	to	address	the	
issue.

a. Identifies some environmental issues in the locality (e.g. beach erosion, reclaiming mangroves 
etc.).

b. Analyses the causes and possible solutions for a selected environmental issue.

OUR	ENVIRONMENT	8.1
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GRADE 5

6.4  CHANGES TO THE EARTH

EB2.1	Compares	the	scales	of	time	in	which	different	changes	take	place	and	describes	
the	impact	of	changes	to	landscapes	caused	by	human	activities.

a.   Determines positive and negative effects of human alteration of landscape (e.g., cutting down      

      the forest for housing, reclaiming mangroves/swamps, reclamation of land, creation of parks).

b.   Collects data to study the changes that has taken place for a selected area over the years.

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.).
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45 minutes X 2 periods

The	Problem

Zeenath is from Thaa Atoll Vilufushi. She lived there with her parents when the 2004 Tsunami hit 
Maldives. She remembered how the island got destroyed in the wake of the tsunami. Her family was 
one of the families that moved to Male’ as their home was completely washed away with the waves.

However, it is time for her to move back to Vilufushi now. Her parents told her that the government, 
together with many international organizations had helped rebuild Vilufushi and it is considered as a 
SAFE ISLAND. Zeenath wondered what a safe island is and thought to herself that when she returns 
to Vilufushi, to her new home, she will explore this whole concept of how Vilufushi is a safe island.

Explore with Zeenath on how Vilufushi has been built as a safe island and what is meant by a safe 
island

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.

FOCUS	QUESTIONS 

1. What are natural disasters? 

2. How can we protect ourselves from such natural disasters?

3. What is a “Safe Island”?

Thaa Vilufushi in Dec 2004 after Tsunami Thaa Vilufushi in 2014
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TEACHER'S NOTES

The concept of “safe islands” builds on the assumption that any island could be made 

safer using appropriate technology. The 2008 Natural Hazard and Physical Vulnerability 

Assessment Report challenged the concept based on the geophysical safety and 

environmental vulnerability of the islands studied. Population consolidation, however, 

increases the risk of high density settlements to hazards. Both approaches are also 

not socially and politically acceptable. The integration of climate change risks in 

resilient island planning as expressed in the NAPA should be heeded in a similar way 

that the National Environmental Action Plan 2009-2013 articulates “resilient islands” 

as one of six development goals. The goal of “Resilient islands” means considering 

critical infrastructure, human settlements, human health, risks to tourism sector, 

coral reef systems, fisheries and food production, and natural disaster preparedness 

and mitigation. 

“Major features in Vilufushi for Safe Island are:

• Land reclamation and raising of the existing height of the island;

• Man made coastal protection in the form of a revetment around the majority of 
the island;

• Resilient harbour; 

• Reconstruction of houses and infrastructure;

• Reconstruction of all key infrastructure (power, roads, sewerage, mosques, 
waste management, administrative buildings, school, health centre and 
communications); and

•  Topographically elevated evacuation area.” 

Source: http://www.preventionweb.net/files/14437_14437CBAlayoutweb5B15D1.pdf

In order to understand the problem, the teacher can pose questions such as:

• What are safe islands?

• Why do we need to have safe islands?

• How did Vilufushi become a safe island?

• What do we know about safe islands?

• What can we do to understand safe islands and its usage?

Use	Student	Resource	Sheet	1:	Safe	Islands	-	KWL	chart
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STEP 2  EXPLORE	POSSIBLE	SOLUTIONS

The activities will assist students to decide on exploring the safe island concept and also study 

more about Vilufushi. (Use pictures from Teacher	Resource	Sheets or alternatively other pictures of 

Vilufushi if available.)

Organizing	Ourselves

The students divide into groups of 4-6 students to investigate more about the Safe Island concept 

and Vilufushi as a Safe Island.

Initially students need to identify what a “Safe Island” concept is and list downs some features of an 

island that will make it safe from most natural disasters.

In the group they can identify these aspects and how these aspects will help protect an island its 

inhabitants and their property from natural disasters.

As students brainstorm these on Student Resources	 Sheet	 2:	 A	 Safe	 Island	 Concept	 Idealized, 

students can write down their ideas. This can be considered as students’ predictions/hypotheses of 

the features of a safe island concept.

STEP 3  NARROW	YOUR	CHOICES

In this step students will collate the information gathered in the exploration step and use this as a 

guide to list down and prioritize other information that are required to understand the Safe Island 

concept.

List down as objectives what information they need to research on regarding Safe Island Concept.

Also list down how these information will be collected and what resources will be used to collect this 

information. 

Use	Student	Resource	Sheet	3:	Safe	Island	Research.

Establishing	Protocols

For each member, write clearly their task and the objective of their task with respect to the aspect 

of Safe Island they want to study.

Before sending off the students for their information gathering, check with the teacher if the 

resources that will be used.

If interviews are to be done with experts, make sure appointments are made before visiting.
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STEP 4  TEST	YOUR	SOLUTIONS
After collecting the data, the group will convene back and each member will report their findings and 

these will be collated in Student	Resource	Sheet	4:	Aspects	of	the	Safe	Island	Concept.

Once gathered information has been collated, the teacher provides the resources from the teacher 

resources sheets (the pictures of Vilufushi Island) and students observe them and record more 

findings to conclude their research.

Students can present to the class these features on a power point presentation. 

Extension	Activity

Make a model or diorama of a safe island based on the research you have done.
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ASSESSMENT

Students’ presentation will be assessed based on the rubric below.

BELOW	STANDARD APPROACHING STANDARD AT STANDARD

Explanation 

of Ideas & 

Information

uses too few, inappropriate, or 
irrelevant descriptions, facts, 
details, or examples to support 
ideas

uses some descriptions, facts, 
details, and examples that 
support ideas, but there may 
not be enough, or some are 
irrelevant

uses relevant, well-chosen 
descriptions, facts, details, and 
examples to support claims, 
findings, arguments, or an 
answer to a problem 

Organization does not include important 
parts required in the 
presentation 

does not have a main idea or 
presents ideas in an order that 
does not make sense 

does not have an introduction 
and/or conclusion 

uses time poorly; the whole 
presentation, or a part of it, is 
too short or too long

includes almost everything 
required in the presentation 

moves from one idea to the 
next, but main idea may not 
be clear or some ideas may be 
in the wrong order 

has an introduction and 
conclusion, but they are not 
effective 

generally times presentation 
well, but may spend too much 
or too little time on a topic, 
a/v aid, or idea

includes everything required in 
the presentation 

states main idea and moves 
from one idea to the next in 
a logical order, emphasizing 
main points in a focused, 
coherent manner 

has an effective introduction 
and conclusion 

organizes time well; no part of 
the presentation is rushed, too 
short or too long

Eyes & Body does not look at audience; 
reads notes or slides 

does not use gestures or 
movements 

lacks poise and confidence 
(fidgets, slouches, appears 
nervous) 

makes infrequent eye contact; 
reads notes or slides most of 
the time 

uses a few gestures or 
movements but they do not 
look natural 

shows some poise and 
confidence (only a little 
fidgeting or nervousness) 

keeps eye contact with 
audience most of the time; 
only glances at notes or slides 

uses natural gestures and 
movements 

looks poised and confident 



8 3

Voice mumbles or speaks too quickly 
or slowly 

speaks too softly to be 
understood

 Frequently uses “filler” words 
(“uh, um, so, and, like, etc.”) 

does not speak appropriately 
for the context and task (may 
be too informal, use slang)

speaks clearly most of the 
time; sometimes too quickly 
or slowly 

speaks loudly enough for most 
of the audience to hear, but 
may speak in a monotone 

occasionally uses filler words 

tries to speak appropriately for 
the context and task

speaks clearly; not too quickly 
or slowly 

 speaks loudly enough for 
everyone to hear; changes 
tone to maintain interest 

rarely uses filler words

 speaks appropriately 
for the context and task, 
demonstrating command 
of formal English when 
appropriate 

Presentation 

aids

does not use audio/visual aids 
or media 

attempts to use one or a few 
audio/visual aids or media but 
they distract from or do not 
add to the presentation

uses audio/visual aids or 
media, but they sometimes 
distract from or do not add to 
the presentation

uses well-produced audio/
visual aids or media to clarify 
information, emphasize 
important points, strengthen 
arguments, and add interest 

Response 

to audience 

questions

does not address audience 
questions (goes off topic 
or misunderstands without 
seeking clarification)

answers some audience 
questions, but not always 
clearly or completely

answers audience questions 
clearly and completely 

seeks clarification, admits “I 
don’t know,” or explains how 
the answer might be found 
when unable to answer a 
question

Participation 

in team 

presentation 

not all team members 
participate; only one or two 

all team members participate, 
but not equally

all team members participate 
for about the same length of 
time 

all team members are able to 
answer questions about the 
topic as a whole, not just their 
part of it11

11 Adapted from: http://bie.org/object/document/6_8_presentation_rubric (accessed on 10th November 2015)
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Name ----------------------------------  Date ------------------------------

STUDENT 
INFORMATION 
SHEET  1

The	Safe	Haven

Zeenath is from Thaa Atoll Vilufushi. She lived there with her parents when the 2004 
Tsunami hit Maldives. She remembered how the island got destroyed in the wake of 
the tsunami. Her family was one of the families that moved to Male’ as their home was 
completely washed away with the waves.

However, it is time for her to move back to Vilufushi now. Her parents told her that the 
government together with many international organizations had helped rebuild Vilufushi 
and it is considered as a SAFE ISLAND. Zeenath wondered what a safe island is and thought 
to herself that when she returns to Vilufushi, to her new home, she will explore this whole 
concept of how Vilufushi is a safe island.

Explore with Zeenath on how Vilufushi has been built as a safe island and what is meant 
by a safe island.

Thaa Vilufushi in Dec 2004 after Tsunami Thaa Vilufushi in 2014
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  1

WHAT	I	KNOW	ABOUT	SAFE	
ISLANDS

WHAT	I	WANT	TO	FIND	OUT	
ABOUT	SAFE	ISLANDS	

HOW	CAN	I	LEARN	MORE	
ABOUT	SAFE	ISLANDS	

SAFE	ISLANDS	-	KWL	CHART
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Name ----------------------------------  Date ------------------------------

SAFE ISLAND CONCEPT IDEALIZED

FEATURE	1	&	DESCRIPTION 

FEATURE	2	&	DESCRIPTION	

FEATURE	3	&	DESCRIPTION	

W
H
A
T	
IS
	A
	S
A
FE

	IS
LA

N
D
?

FEATURE	4	&	DESCRIPTION	

FEATURE	5	&	DESCRIPTION	

FEATURE	6	&	DESCRIPTION	

STUDENT 
RESOURCE 
SHEET  2



8 7

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

STUDENT 
  RESOURCE
         SHEET  3

SAFE ISLAND RESEARCH 

Aspect to be researched on:

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

How the information will be collected?

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

What key questions will be used to guide this research? If it is an interview, list key interview 

questions that will be asked.

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

What other sources can verify this information? (Identify at least two sources).

List them down and note how each source verify or refute the primary source's information. 

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

Conclude your research findings to present to the group.

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................
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ASPECTS OF THE SAFE ISLAND CONCEPT  

STUDENT 
RESOURCE 
SHEET  4

Complete this table after convening the group and collating the data.

FEATURE	OF	THE	SAFE	ISLAND HOW	IT	HELPS	TO	PROTECT	THE	ISLAND

Name ----------------------------------  Date ------------------------------
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“SAFER	ISLAND	CONCEPT”	DEVELOPED	AFTER	THE	2004	INDIAN	OCEAN	TSUNAMI:																							
A	CASE	STUDY	OF	MALDIVES

By MAHMOOD RIYAZ

Abstract: This study deals with the “safer island concept” implemented for the reconstruction and 
rehabilitation works after the 26 December 2004 Indian Ocean Tsunami in the Maldives. The safer island 
concept has been developed as an important adaptation strategy for tsunamis as well as the sea-level rise 
due to climate change. Reconstruction work in Dhuvaafaru Island to rehabilitate the entire population 
of Kandholhudhoo Island of Raa atoll is chosen as a case study. The appropriateness of the functionality 
of the redesigned island to provide security and safety for the island communities is evaluated using the 
digital elevation model.

The study results show that the design enhanced mitigation measures of the island might show some 
resilience for less frequent natural disasters such as smaller tsunamis, while the implementation of the 
concept may create greater vulnerability for more frequent disasters, such as flash floods and storms. 
An integrated approach with appropriate risk assessment of floods, storms, and other physical aspects 
of the island is recommended for the future development of the safer island concept.13

PICTURES	OF	VILUFUSHI	BUILT	AS	A	SAFE	ISLAND12

13 http://www.worldscientific.com/doi/abs/ (accessed on 10th November 2015)

12 www.preventionweb.net/files/14437_14437CBAlayoutweb5B15D1.pdf (accessed on 10th November 2015)
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45 minutes X 2 periods

EB2.3		Prepares	compost	and	uses	composting	as	a	means	to	sustainably	enrich	the	
soil.

a. Describes how a compost heap is established.

b. Makes compost and advocates the benefits of composting.

c. Surveys the extent to which composting is practiced in their locality.

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

a. Uses appropriate tools in making observations.

b. Uses appropriate vocabulary to explain events/phenomena.

WS2.1		Conducts	simple	investigations.

a. Formulates investigative questions.

c. Plans procedures in carrying out simple investigations.

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.

FOCUS	QUESTIONS 

1. Why is reducing waste important?

2. What waste can be turned into a valuable resource?

3. What are natural fertilizers?

4. What does fertilizers do to the plants?

ENRICHING SOIL 10.3	
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The	Problem

In Raa Barvelithundi, lives Umar, a 12 year old, who loves farming and got a plot to grow tomatoes. 

He just had his plot cleaned to remove any weed and stones or any other unwanted materials from 

it so that he can start planting the small tomato seedlings he has.

He has heard that plants need nutrients to grow well and that often people use artificial fertilizers to 

obtain these nutrients for the plants. However, he also has heard about some negativity about such 

fertilizers including:

• that they are expensive, 

• over time they can cause more damage to the soil and, 

• they may even have harmful chemicals in them that may make us sick when we eat such plant 

materials. 

He also had heard that cow dung would be good manure too, but in Maldives it is not that easy to 

obtain, and especially for Umar that would be very difficult as he does not travel to Male’.

Umar started thinking how he can make fertilizer in his island that is not harmful and not costly.

Can	you	help	Umar	and	make	some	suggestions	on	what	and	how	he	can	make	such	a	fertilizer	

for	his	tomato	plants?	He	would	like	to	know	how	it	can	be	done	and	also	he	likes	seeing	facts	and	

proof	of	what	you	recommend.

?
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TEACHER'S NOTES

Composting organic wastes is a natural process of aerobic decomposition, which allows nutrients in 

organic material to return to the soil and enrich it for plant growth in the future. Bacteria, fungus, 

and worms all help in the composting process. In the presence of air and moisture, these organisms 

decompose plants, releasing energy in the form of heat. Vermicomposting is a special form of 

composting in which Red Wiggler worms are used to break down food waste into organic material 

that can be returned to the soil.
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Composting is an excellent way of “recycling” organic waste at homes and at schools in order to 

keep this valuable carbon rich material from entering the landfill where it can no longer be utilized 

by nature. In fact, organic material entering a landfill will gradually break down, but under anaerobic 

conditions, which causes a by-product of methane gas to be formed. Methane is a gas known to 

contribute to global warming and is a problem at landfills because it can cause fires and explosions. 

Thus, keeping organics out of our waste stream is not only beneficial to the environment, it also 

makes landfills much easier and safer to manage.14 

In order to understand the problem, the teacher can pose questions such as:

• Can we use our daily waste from the home as fertilizers?

• Why is reducing our waste important?

• What waste can be turned into a valuable resource?

• What is composting?

• What happens during the process of composting?

• How can a compost heap help our environment?

• How can compost provide the nutrients for the plants? 

Use	Student	Resource	Sheet	1:	Composting	-	KWL	chart

STEP 2  EXPLORE	POSSIBLE	SOLUTIONS
Activities 1, 2 and 3 (page 94 and 95) will assist students explore more about composting habits.

Organizing	Ourselves

The students divide into groups of 4-6 students to investigate more about the composting practice, 

what can be composted, how to compost and conditions for composting.

In the groups, in addition to these aspects, students can list the information they want to know 

about composting.

To study more about the availability of waste around us in groups, students can do activities listed 

below.

14 EDC, UNICEF (2008) WWWE Flipchart
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Based on information collected from these activities, students can complete Student	Resource	

Sheet	2:	Composting	Information.	
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STEP 3  NARROW	YOUR	CHOICES
In this step, students will collate the information gathered about composting to most useful 

information to create composting awareness in their community.

List down what has to be done to identify the composting practice in the community and list down 

how awareness can be increased. 

Establishing	Protocols

For each member, write clearly their task and the objective of their task with respect to the aspect 

of composting they want to study. Some members can interview farmers in the community while 

others can research on how to increase awareness about composting.

Set deadlines to collect this information.

Use	Student	Resource	Sheet	3:	Composting	Interview.	

Use	Student	Resource	Sheet	4:	Research	on	Composting.

STEP 4  TEST	YOUR	SOLUTIONS

After collecting the data, collate all this information and produce a small report to the class. Student 

Resource	Sheet	5:	Let’s	compost.

While preparing this report the teacher can supply further information about composting that can 

supplement the students’ research.

Extension	Activity

Produce a small video clip (about 2-3 minutes), to increase awareness about composting and its 

benefits to the environment. 
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ESTABLISHED DEVELOPED EMERGING

SUB-STRAND:	OBSERVATIONS,	QUESTIONS	&	HYPOTHESIS

Uses appropriate tools in making observations

Uses appropriate vocabulary to explains events/
phenomena

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

SUB-STRAND:	INVESTIGATION	SKILLS	

Formulates investigative questions 

Identifies variables in an investigation

Plans procedures in carrying out simple investigations

Collects data using appropriate tools

Recognizes the need to take accurate measurements

Uses appropriate units in measurement

Organizes data in appropriate ways

Proposes ways to improve the investigation

Analyses data to make conclusions

During the problem solving work, teacher can assess students’ science process skills. 

Tick	as	appropriate

Criteria	used	to	assess	Students’	Report

15 Adapted from: http://www.exemplars.com/assets/files/toolkit.pdf (accessed on 10th November 2015)

ASSESSMENT

Novice Apprentice Practitioner Expert

No explanation, or the explana-
tion could not be understood, 
or was unrelated to the task/
investigation. 

Did not use, or inappropriately 
used, scientific representations 
and notations (e.g. symbols, dia-
grams, graphs, tables, etc). 

No conclusion stated, or no data 
recorded.

An incomplete explanation 
or explanation not clearly 
presented (e.g. out of sequence, 
missing step). 

Attempted to use appropriate 
scientific representations and 
notations, but were incomplete 
(e.g. no labels on chart). 

Conclusions not supported or 
were only partly supported by 
data.

A clear explanation was 
presented. 

Effectively used scientific 
representations and notations 
to organize and display 
information. 

Appropriately used data to 
support conclusions.

Provided clear, effective 
explanations detailing how the 
task was carried out. The reader 
does not have to infer how and 
why decisions were made. 

Precisely and appropriately 
used multiple scientific 
representations and notations 
to organize and display 
information. 

Interpretation of data 
supported conclusions, and 
raised new questions or was 
applied to new contexts. 

Disagreements with data 
resolved when appropriate.15



9 8

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

STUDENT 
INFORMATION 
SHEET  1

Fertilizers	in	a	Waster	

In Raa Barvelithundi, lives Umar, a 12 year old, who loves farming and got a plot to grow 
tomatoes. He just had his plot cleaned to remove any weed and stones or any other 
unwanted materials from it so that he can start planting the small tomato seedlings he has.

He has heard that plants need nutrients to grow well and that often people use artificial 
fertilizers to obtain these nutrients for the plants. However he also has heard about some 
negativity about such fertilizers including:

• that they are expensive, 

• they can over time can cause more damage to the soil and, 

• they may even have harmful chemicals in them that may make us sick when we eat 
such plant materials. 

He also had heard that cow dung would be good manure too, but in Maldives it is not that 
easy to obtain, and especially for Umar that would be very difficult as he does not travel 
to Male’. Umar started thinking how he can make fertilizer in his island that is not harmful 
and not costly.

Can	you	help	Umar	and	make	some	suggestion	on	what	and	how	he	can	make	such	a	

fertilizer	for	his	tomato	plants?	He	would	like	to	know	how	it	can	be	done	and	also	he	

likes	seeing	facts	and	proof	of	what	you	recommend.	

?
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  1

WHAT	I	KNOW	ABOUT	
COMPOSTING  

WHAT	I	WANT	TO	FIND	OUT	
ABOUT	COMPOSTING		

HOW	CAN	I	LEARN	MORE	
ABOUT	COMPOSTING		

COMPOSTING	-	KWL	CHART
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Name ----------------------------------  Date ------------------------------

COMPOSTING INFORMATION 

What is composting?

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

How is composting beneficial to the environment?

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

What can be composted?

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

How much waste can we get daily to compost? 

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

STUDENT 
RESOURCE 
SHEET  2
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Name ----------------------------------  Date ------------------------------

COMPOSTING	PRACTICE	INTERVIEW	

Choose minimum 3 farmers you know in your community.

Ask them the following questions and record their responses.

Do you know what composting is?

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

Do you practice composting? If yes, ask them to describe how they do it. If no, ask them 

why.

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

Will you advocate composting to other farmers?

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

How do you think composting helps the environment? 

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

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

STUDENT 
RESOURCE 
SHEET  4

RESEARCH ON COMPOSTING   

WHAT	I	KNOW	ABOUT	COMPOSTING		 WHAT	I	WANT	TO	FIND	OUT	ABOUT	
COMPOSTING  

HOW	CAN	PEOPLE’S	AWARENESS	ABOUT	COMPOSTING	BE	INCREASED?	
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  5

LET'S	COMPOST	-	REPORT		

1. Based on all the data collected, compile a report of the composting status in your 
community and identify ways to increase awareness,

2. Your report should include the following;

• Introduction 

• What is composting?

• Current status of composting in your community (use graphics if possible to present 
the data).

• Recommended ways to increase awareness on composting.

 

Report	on	Composting
.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

.............................................................................................................................................

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

STUDENT 
RESOURCE 
SHEET  6

COMPOST HEAP INFORMATION

Composting is nature’s own recycling system. It is simply the method of breaking down 
waste organic materials (kitchen and garden waste) in a large container or heap. 

Everything you put into a compost heap breaks down by naturally occurring bacteria and 
fungi and small creatures such as earthworms and millipedes, which help to complete the 
process. Air and water also play a crucial role in the life of a compost heap just as they are 
crucial to human life.

Composting can convert kitchen and garden waste into dark coloured soil in a matter of a 
few weeks or months. 

WHY	COMPOST?

The best way to reduce food and garden waste is to compost it. Much of our household 
rubbish is food scraps, garden waste and other organic matter that can be composted.

Compost returns nutrients to the soil, helps the soil to retain water better and improves 
the soil quality resulting in improved plant growth.

REQUIREMENTS	FOR	MAKING	COMPOST

For a compost heap to operate successfully it requires the correct moisture, aeration and 
organic materials. There needs to be some balance in the ingredients. The two broad 
categories of compost materials are high-carbon (woody, brown, dry) and high-nitrogen 
(fresh, wet, green).

The microorganisms are the workers that decompose the organic material into valuable 
compost. As the microorganisms feed on the organic material they produce heat. If the 
inside of your compost heap is not warm it indicates the microorganisms do not have ideal 
conditions for feeding and multiplication. 

Your compost heap should let air in through the top, bottom and side if possible.
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  6

ADAM will help you remember the keys to making good compost. 

Aliveness - Compost is a living system.

Diversity - Lots of different ingredients.

Aeration - Air (oxygen) is essential for fast-working, sweet-smelling compost.

Moisture - For the living compost heap to work well, it needs to be a little wet

5.1
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Compost “must do’s”

•	 add	roughly	equal	amounts	of	“greens”	(kitchen	waste	and	fresh	garden	waste)	and	“browns”	

(fallen leaves and shredded paper)

•	 keep	the	heap	moist,	but	not	too	wet

•	 place	on	well	drained	soil	for	good	drainage

•	 turn	it	frequently	to	aerate	the	organic	material	

Organic materials that should NOT be composted include:

•	 meat	and	bones	

•	 cooking	fats	and	oils

•	 plants	which	have	been	recently	sprayed	with	pesticides	or	herbicides

•	 weeds	with	developed	seed	heads	or	that	have	bulbs	or	tubers	

•	 disease	affected	plant	material

•	 non-organic	materials	such	as	metal	or	plastic

twigs

air flow

air flow

air flow

dried leaves

kitchen waste

black soil

waste collected from 
trees

black soil

leaves, grass and twigs

STudENT rESOurCE SHEET
COMpOST HEap INFOrMaTION

➠ ➠

➠

➠

➠

Compost “must dos”

• add roughly equal amounts of “greens” (kitchen waste and fresh garden waste) and 
“browns” (fallen leaves and shredded paper)

• keep the heap moist, but not too wet

• place on well-drained soil for good drainage

• turn it frequently to aerate the organic material 
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Name ----------------------------------  Date ------------------------------

Organic materials that should NOT be composted include:

• meat and bones 

• cooking fats and oils

• plants which have been recently sprayed with pesticides or herbicides

• weeds with developed seed heads or that have bulbs or tubers 

• disease affected plant material

• non-organic materials such as metal or plastic

COMPOST	RECIPE	FOR	BEGINNERS

Step 1 
Choose the correct position – a shady, sheltered area to avoid too much evaporation, for 
example under a tree is ideal.

Step 2 
First put a layer of coarse material such as broken–up palm leaves, sticks, twigs, dry leaves 
and torn newspaper on the bottom of the heap. This layer should be about the thickness 
of the width of one of your hands (8-12 cm). This step is important because it allows air to 
flow through the heap.

Step 3
Then add a thin layer (1-2 cm) of rich soil or finished compost from a previous heap. Add 
enough water to make everything moist.

Step 4
You are ready to start adding your food scraps to the heap. Each time you add kitchen 
scraps to the heap, also add a different thin layer (1-2 cm) of one or more of the following:

• green leaves

• soil or compost from a previous heap

• coarse material, eg, tree pruning, sticks, twigs and leaves

• shredded newspaper

• wood ash

• fresh herbs

STUDENT 
RESOURCE 
SHEET  6
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Name ----------------------------------  Date ------------------------------

STUDENT 
  RESOURCE
         SHEET  6

Step 5
When you have finished layering, cover the heap with sacking, grass thatch or banana leaves 
to protect it against evaporation and heavy rain as this will wash away all the nutrients. 

Step 6
Turn the heap often to get good quality compost quickly, you need to turn the heap every 
few weeks with a fork or shovel. If your heap is wet and smelly – turning will help it dry out. 
If it’s too dry turn it and then water.

SAFETY	PRECAUTIONS

For health reasons, it is very important to take the following precautions when handling 
compost or soil: 

• Wash your hands after handling compost or soil materials.

• Protect broken skin by wearing gloves.

• Avoid confined spaces for handling compost or soil materials.

• Keep compost moist to prevent the spores or bacteria in compost from becoming 
airborne. 

• Gently wet dry compost to allow dust-free handling. 

• Avoid direct inhalation of dry compost. 
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Name ----------------------------------  Date ------------------------------

MATERIALS TO COMPOST

STUDENT 
RESOURCE 
SHEET  6

16 EDC, UNICEF (2008) Environment Module

Table on composting.16
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STUDENT 
  RESOURCE
         SHEET  6

1. Develop an observation sheet to note the changes that happens in the bottle over 2-3 
weeks.

2. Record the observations on this sheet.17

17 EDC, UNICEF (2008) Environment Module
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1 COMPOSTING	BASICS	
Compost is organic material that can be used as a soil amendment or as a medium to grow plants. 

Mature compost is a stable material with a content called humus that is dark brown or black and 

has a soil-like, earthy smell. It is created by: combining organic wastes (e.g., yard trimmings, food 

wastes, manures) in proper ratios into piles, rows, or vessels; adding bulking agents (e.g., wood 

chips) as necessary to accelerate the breakdown of organic materials; and allowing the finished 

material to fully stabilize and mature through a curing process.

Natural composting, or biological decomposition, began with the first plants on Earth and has been 

going on ever since. As vegetation falls to the ground, it slowly decays, providing minerals and 

nutrients needed for plants, animals, and microorganisms. Mature compost, however, includes the 

production of high temperatures to destroy pathogens and weed seeds that natural decomposition 

does not destroy.

BENEFITS	OF	COMPOSTING

• Reduce or eliminate the need for chemical fertilizers.

• Promote higher yields of agricultural crops.

• Facilitate reforestation, wetlands restoration, and habitat revitalization efforts by amending 

contaminated, compacted, and marginal soils.

• Cost-effectively remediate soils contaminated by hazardous waste.

• Remove solids, oil, grease, and heavy metals from storm water runoff.

• Avoids methane and leachate formulation in landfills.

• Capture and destroy 99.6 percent of industrial volatile organic chemicals (VOCs) in contaminated 

air.

• Provide cost savings of at least 50 percent over conventional soil, water, and air pollution 

remediation technologies, where applicable. 

• Reduces the need for water, fertilizers, and pesticides.

• Serves as a marketable commodity and is a low-cost alternative to standard landfill cover and 

artificial soil amendments.

• Extends municipal landfill life by diverting organic materials from landfills.
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THE COMPOSTING PROCESS
One of the most important steps for evaluating composting options is to become familiar with how 

the composting process works. Before you begin composting or start a composting program, you 

should understand the five primary variables that must be “controlled” during composting. These 

include the following:

• Feedstock	 and	 nutrient	 balance. Controlled decomposition requires a proper balance of 

“green” organic materials (e.g., grass clippings, food scraps, manure), which contain large 

amounts of nitrogen, and “brown” organic materials (e.g., dry leaves, wood chips, branches), 

which contain large amounts of carbon but little nitrogen. Obtaining the right nutrient mix 

requires experimentation and patience and is part of the art and science of composting.

• Particle	size. Grinding, chipping, and shredding materials increases the surface area on which 

the microorganism can feed. Smaller particles also produce a more homogeneous compost 

mixture and improve pile insulation to help maintain optimum temperatures. If the particles 

are too small, however, they might prevent air from flowing freely through the pile.

• Moisture	 content. Microorganisms living in a compost pile need an adequate amount of 

moisture to survive. Water is the key element that helps transports substances within the 

compost pile and makes the nutrients in organic material accessible to the microbes. Organic 

material contains some moisture in varying amounts, but moisture also might come in the 

form of rainfall or intentional watering.

• Oxygen	 flow. Turning the pile, placing the pile on a series of pipes, or including bulking 

agents such as wood chips and shredded newspaper all help aerate the pile. Aerating the 

pile allows decomposition to occur at a faster rate than anaerobic conditions. Care must be 

taken, however, not to provide too much oxygen, which can dry out the pile and impede the 

composting process.

• Temperature. Microorganisms require a certain temperature range for optimal activity. Certain 

temperatures promote rapid composting and destroy pathogens and weed seeds. Microbial 

activity can raise the temperature of the pile’s core to at least 140° F. If the temperature does 

not increase, anaerobic conditions (i.e., rotting) occur. Controlling the previous four factors can 

bring about the proper temperature.18
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18 http://www.epa.gov/compost/basic.htm (accessed on 10th November 2015)
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