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Grade Level:  Fourth Grade 
 
Purpose:  This curriculum is designed to communicate: 

I. Corals as Organisms 
II. How the coral reefs of Hawaii are physically and biologically 

structured. 
III. Fish Adaptation 
IV. What the major natural and human induced impacts to the 

coral reef habitat are and how our actions directly tie into the 
survival of Hawaii’s coral reefs 

 
Hawaii Content and Performance Standards (HCPSIII) Addressed: 
Standard 1: The Scientific Process: Scientific Investigation: Discover, 
invent, and investigate using the skills necessary to engage in the 
scientific process. 
 
Benchmarks  
SC.4.1.1 Describe a testable hypothesis and an experimental 
procedure 
SC.4.1.2 Differentiate between an observation and an inference 
 
Standard 2: The Scientific Process: Nature of Science: Understand 
that science, technology, and society are interrelated.  
 



Benchmarks 
SC.4.2.1 Describe how the use of technology has influenced the 
economy, demography, and the environment of Hawaii. 
 
Standard 3: Life and Environmental Sciences: Organisms and the 
Environment: Understand the unity, diversity, and interrelationships of 
organisms, including their relationship to cycles of matter and energy 
in the environment. 
 
 
Benchmark 
SC.4.3.1 Explain how simple food chains and food webs can be traced 
back to plants. 
SC.4.3.2 Describe how an organisms behavior is affected by its 
environment (e.g. courting, nesting, feeding patterns) 
 
Standard 5: Life and Environmental Sciences: Diversity, Genetics, and 
Evolution: Understand genetics and biological evolution and their 
impact on the unity and diversity of organisms.  
 
Benchmark 
SC.4.5.2 Describe the roles of various organisms in the same 
environment 
SC.4.5.3 Describe how different organisms need specific 
environmental conditions to survive 
 
Standard 6: Physical, Earth, and Space Sciences: Nature of Matter and 
Energy: Understand the nature of matter and energy, forms of energy 
(including waves), and energy transformations, and their significance in 
understanding the structure of the universe. 
 
Benchmark 



SC.4.6.1. Describe how some materials may be combined to form new 
substances.  
 
Rationale:  

Coral reefs in the Hawaiian archipelago comprise over 80% of 
U.S. coral reefs and span over 2,000km. Hawaiian reefs posses some of 
the most abundant levels of marine endemic species in the world as well 
as sheltering over 700 species of fish, 400 species of algae and over 
2000 species of invertebrates. Our coral reefs are not only important 
to protecting our shoreline from storms and wave damage but also 
provide economic benefits to our local communities through marine 
tourism and nearshore fisheries. Reef-building corals are the keystone 
framework organisms in coral reefs and a decline in coral health will 
have direct and immediate effect to the entire coral reef ecosystem 
thereby threatening endemic species. For this reason it is important 
for our youth to understand that corals are not colorful rocks but 
living organisms which in itself is an ecosystem. This curriculum uses 
hands-on activities to promote interactive learning about Hawaii’s coral 
as organisms and the coral reef ecosystem. 
 
Concept Map for Unit:  See attached sheet 
 
Formative Assessment: 
Students will demonstrate continued learning throughout the unit 
through successful completion of activity specific worksheets, 
incorporation of theatrical arts into their daily science lessons by 
acting out coral organism biology. Student learning will also be 
demonstrated though storyboard writing, production of dioramas, 
artistic performance and achievement on written tests. Checklists are 
given at the end of each lesson which can then be compared to a rubric 
for a cumulative grade for each lesson. 
 
 



Summative Assessment: 
Students will demonstrate the information that was retained about 
corals and the coral reef ecosystem by describing in detail on a blank 
piece of paper, using pictures and words, topics that were studied on a 
blank sheet of paper. Through this method the bulk content knowledge 
can be assessed.    
 
Overview of Lessons Chart:  See attached sheet 
 
                       
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
 
 
 

 



Coral Reef Ecology Concept Map 
 

 
 



Coral Reef Ecology Overview of Lessons Chart 
 

Lesson Name Key Concepts Student Objectives Activity Description Assessment 
What Is Coral?  Coral growth form  

and function; fine 
 structure; animal vs. 
plant 

Lesson 1.1 
1)   Each student will make a statement and a ask a question 
       about coral 
2)  Students will be able to identify coral facts from   
       fictional statements 
3) Students will learn vocabulary pertaining to coral  
4) Students will learn corals are animals and not plant 

 Lesson 1.2  
1) Students will learn to make observations and express 

what they see through creative writing. 
2) Students will be able to use adjectives to describe and 

communicate their coral pictures.  
3) Students will use the process skills of observing, 

comparing and describing when looking at a picture of a 
coral 

Lesson 1.3  
1) Students will be able to classify corals into different  
        growth forms. 

Lesson 1.4 
1) Students will be able to use scientific terminology to 

describe coral pictures 
Lesson 1.5 

1) Students will use be able to draw the fine detail of 
coral skeletons. 

2) Students will be able to make observations and 
inferences about their coral skeleton. 

 

Students will be able to work 
cooperatively and with the 
teacher to ask questions 
about coral. Students will 
observe and compare coral 
skeletons and make 
inferences about the coral’s 
characteristics. Then using 
pictures of corals, students 
will classify the different 
coral growth forms.  
 

1. Complete 
 Worksheets 
2. Created a  
diorama displaying 
at least 3 out of  
5 growth forms. 
 

Life cycle of a  
coral 

Modes of sexual and  
asexual reproduction 

Lesson 2.1 
1) Each student will make a statement and a ask a 

question about a coral’s life cycle 
2)  Students will be able to identify coral life cycle facts 

from fictional statements. 
3)  Students will learn vocabulary pertaining to a coral’s 

life cycle. 
 

Students will be able to work 
cooperatively and with the 
teacher to ask questions 
about the life cycle of a 
coral. Students will assemble 
in order life cycle stages of 
a sexually reproducing coral 
using pictures and words. 

1. Coral dramas 
2. Can describe  
the lifecycle  
stages 
3. Can state  
corals reproduce using 
asexual and sexual 
reproduction. 



4) Students will be able to use drama to show the 
different types of sexual and asexual reproduction. 

 
Lesson 2.2  

1) Students will be able to state that coral reproduce 
using sexual and asexual reproduction and be able to 
describe each mode in detail.  

2) Students will be able arrange the life cycle stages of a 
sexually reproducing coral. 
 

 

 4. Life cycle test 
 

Functions of a  
Polyp 

Body form and  
function; calcium 
carbonate skeletons; 
Plankton capture 

Lesson 3.1 
1) Students will learn vocabulary pertaining to coral polyp 

anatomy 
2) Students will learn how polyps feed 
3) Students will be able to perform dramas of a coral 

polyp functions 
Lesson 3.2  

1) Students will review the parts of a coral polyp by 
building an edible coral polyp model 

Lesson 3.3  
1) Students will be able to observe and then describe the 
        growth of crystals that develop in similar way to how    
        coral polyps create their calcium cups 

Lesson 3.4  
1) Students will be able to demonstrate that individual 

polyps, though connected, feed independently in a coral 
colony. 

 

Students will be able 
to work cooperatively  
and with the teacher 
to ask questions about 
the function of a coral polyp. 
Students will 
learn about the  
anatomy of a coral  
polyp through reading  
and vocabulary and 
then apply what they learned 
to build an edible model of a 
polyp. In this lesson,  
students will also 
simulate coral growth  
by growing  crystals and 
play an interactive game to 
demonstrate how  
corals feed. 

1. Coral dramas 
2. Anatomy test 
3. Comic strip on  
the coral wars  
that occur on a  
reef including life and  
death 

Coral Reef Organisms Food Chain; Plant and 
animal relationships 

Lesson 4.1 
1) Each student will make a statement and ask a question 

about coral reef organisms 
2) Students will be able to identify facts from fictional 

statements about the organisms that live in a coral 
reef. 

3) Students will learn vocabulary pertaining to coral 
reefs. 

Lesson 4.2  
1) Students will be able to replicate a 3D coral reef using 

different growth forms and zones.  

Students will be able to work 
cooperatively and with the 
teacher to ask questions 
about coral reef organisms. 
Students will then create 
and assemble a coral reef 
mural for coral reef 
organisms to live in. Next, 
students will explore how 
different reef organisms are 
dependent on one another 

1. Coral reef mural  
organism 
2. Food Chain test 



Lesson 4.3  
1) Students will be able to demonstrate the relationships 

between plants and animals in a coral reef food chain. 
 
 

for survival through 
research and an interactive 
game.  
 

Fish Adaptations adaptations as tail  
shape; body shape; 
color patterns needed 
for different 
environments.  

Lesson 5.1 
1) Students will be able to state prior knowledge of fish 
 

Lesson 5.2 
1) Students will be able to find examples of fish survival 

strategies in a video 
 

Lesson 5.3 
1) Students will be able to identify the body parts of a 

fish 
2) Students will know different kinds of fishes have many 

similarities since all are adapted to be survivors in a 
water habitat. 

 
Lesson 5.4 

1) Students will learn new vocabulary about fish 
adaptations through visual images. 

 
Lesson 5.5 

1) Students will be able to investigate and observe the 
adaptations of fresh fish. 

2) Students will be able to make predictions about where 
fish live and what type of food it eats. 

Lesson 5.6 
1) Students will be able to create a 3-D fish with 

adaptations necessary for a certain habitat and be able 
to defend the adaptations they chose. 

 

Students will learn what 
adaptations fish have in 
order to survive to life in 
water. Activities include a 
thought swap on what a fish 
needs to survive, dressing up 
as a fish, observing and 
comparing fresh fish and 

creating their own fish. 
 

1. Complete 
 Worksheets 
2. 3-D Fish with  
adaptations 
3. Fish Anatomy test 
 
 

Human Impacts  
to Coral Reefs 

Hypothesis development and 
experimental procedure; 
marine debris; formulate and 
defend conclusions 

Lesson 6.1 
1) Students will be knowledgeable about natural and 

human threats to coral reefs 
2) Students will be knowledgeable about marine debris in 

Hawaii.  
3) Students will be able to describe their reactions to 

why and how marine debris occurs and how we can 
decrease the amount of marine debris. 

Human and natural threats 
to coral reefs will be 
introduced to the students 
and a focus will be made on 
how marine debris affects 
coral reefs and its 
organisms. Students will 
devise a testable hypothesis 

1. Complete worksheets 
2. poster to  
communicate the  
negative impact of 
 marine debris to the 
community 



 
Lesson 6.2 

1) Students will be able to categorize different types of 
debris 

2) Students will be able to determine how a material can 
influence what becomes marine debris. 

Lesson 6.3 
1) Students will be able to devise a testable hypothesis 

and an experimental procedure  
Lesson 6.4 

1) Students will learn how to count and record the 
number of objects they see using a transect line. 

Lesson 6.5 
1) Students will be able to collect and categorize the data 

they collected using the experimental procedure they 
created  

Lesson 6.6 
1) Students will be able to formulate and defend 

conclusions based on the evidence they gathered.  
 

about marine debris at a 
local beach and then create 
an experimental procedure 
to test their hypothesis. The 
students will graph their 
data, accept or reject their 
hypothesis, and then as a 
class compare their data to 
past studies of marine 
debris collection at the same 
beach. Students will also be 
able to describe how the use 
of technology has influenced 
the economy, demography, 
and environment of Hawaii.  
 

 
 



Assessment Checklist 
 
Lesson 1  

Excellent 
3 

 
Satisfactory 

2 

Needs 
Improvement 

1 
1. KWL chart on “What is a 
Coral?” 

   

2. Drawing and descriptive 
language of a coral picture 

   

3. “Observation, Evidence 
and Inference” worksheet 

   

4. Venn diagram comparing 
coral growth forms 

   

5. “Identify the types of 
coral growth forms” 
worksheet 

   

6. “Our Observations and 
Inferences” worksheet 

   

7. Can describe the 
difference between an 
observation and an inference 

   

8. Diorama with 3 out of 5 
coral growth forms present 

   

9. Class participation    
    
 
 
 
 
 
 
 
 
 
 



Lesson 2  
Excellent 

3 

 
Satisfactory 

2 

Needs 
Improvement 

1 
1. KWL chart on “Coral 
Lifecycle” 

   

2. Can state that corals 
reproduce using both asexual 
and sexual reproduction  

   

3. Can describe the lifecycle 
stages 

   

4. Completed pre-assessment 
of arranging coral lifecycle 

   

5. Journal entry on how a 
coral’s lifecycle is different 
from a human’s 

   

6. Can perform coral dramas:    
          Brooding    
          Spawning    
          Budding    
          Fragmentation    
          Planula    
          Growing Reef    
7. Coral Lifecycle test    
 
 
 
 
 
 
 
 
 
 
 
 
 



Lesson 3  
Excellent 

3 

 
Satisfactory 

2 

Needs 
Improvement 

1 
1. Can perform coral dramas:    
     Polyp     
     Polyp eating plankton     
     Polyp using the sun’s   
     energy 

   

     Frightened polyp    
     Colony of polyps    
     Plankton    
2. Can label body parts on a   
   coral polyp and state its  
   function 

   

3. Can state what each food 
item in the edible polyp is 
representative of in a real 
polyp 

   

4. Coral growth observations    
5. Journal article on how a 
polyp can form a coral reef 

   

6. Can state that coral polyps 
although connected feed 
independently 

   

7. Comic strip on coral wars 
that occur on a reef including 
life and death  

   

 
 
 
 
 
 
 
 
 



Lesson 4  
Excellent 

3 

 
Satisfactory 

2 

Needs 
Improvement 

1 
1. Completed a KWL chart    
2. Created a organism in the 
coral reef mural  

   

3. Understands the unity, 
diversity, and 
interrelationships of 
organisms, including their 
relationship to cycles of 
matter and energy in the 
environment 

   

4. Knows the definitions of 
members in the coral 
community and examples of 
organisms in Hawaii 
     Herbivore 
     Omnivore 
     Producer 
     Carnivore 
     Decomposer 

   

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



Lesson 5  
Excellent 

3 

 
Satisfactory 

2 

Needs 
Improvement 

1 
Two on a Pencil    
“What It takes to be a 
Survivor” worksheet  

   

Fish anatomy drawing with 5 
labeled body parts from 5 
categories found on “What 
It Takes to be a Survivor” 
worksheet 

   

Anticipatory Guide about 
Fish 

   

“Fish Feature” Worksheet    
“Create a Fish” worksheet    
3-D Fish with adaptations 
appropriate for a specific 
habitat 

• Was able to describe how 
an organism’s behavior is 
determined by the 
environment 

   

Shows understanding that 
various organisms have 
different roles in the same 
environment. 

   

Shows understanding that 
different organisms need 
different environmental 
conditions to survive. 

   

Test on Fish Anatomy    
Class participation    
    
 



 
Lesson 6  

Excellent 
3 

 
Satisfactory 

2 

Needs 
Improvement 

1 
Journal writing on Marine 
Debris 

   

“Marine Debris Observation” 
Worksheet 

   

“Human Impact” worksheet    
Was able to describe a 
testable hypothesis and an 
experimental procedure  

   

“Collecting data using a 
transect line” worksheet 

   

Project to spread the word 
to the community about the 
negative impacts of marine 
debris to the community and 
can was able to display how 
the use of technology has 
influenced the economy, 
demography, and environment 
of Hawai’i. 

   

Class Participation    
    
    
    
 



Coral Dramas 
 
These dramas were developed as an alternative way of learning. Each bold 
heading is a different section of dramas that can be found throughout the 
curriculum at the appropriate place.  
 
Growth Forms 

1. Table coral 
Put your arms straight out in front of you 
2. Massive coral 
Arc arms above head; elbows bent; hands clasped 
3. Branching 
Raise arms above head with elbows pressed together 
4. Finger-like 
Hands out flat; upright 
5. Free- living 
Clench fists separately 
 

Functions of a polyp 
6. Polyp 
Two hands together; connected at wrist and elbow; wriggling fingers  
 
7. Polyp eating plankton 
Stiffen fingers to simulate stinging nematocyst catching plankton 
(zzzittt sound effect); fold fingers (like fist) one at a time to simulate 
tentacles feeding the mouth of the plankton. (make gulping sound effect) 
(“Yum, Yum” sound effect) 
 
8. Poly using sun’s energy 
Have green dots all over your palm of your hand to symbolize the 
zooxanthellae. Open palms wide (photosynthesis) as can be and spread out 
fingers in a reaching position. Sway arms with elbows connected to 
display soaking in the sun’s rays. (“Aaaah!” sound effect).  
 
9. Frightened polyp 
Close tight fists. (“huh”-suck in air- sound effect) 
 



 
 
10. Polluted/ smothering polyp 
Wiggling fingers, slightly bent looking sick (“coughing; gasping” sound 
effect). 
 
11. Colony of polyps 
Kids “glue” okole together with everyone’s hands acting like polyps. 
 
12. Plankton 
Drift, twirl, swirl around (“ la, la, la, la, la, la”- sound effect) to simulate 
ocean current drifting 
 
Sexual reproduction 
13. Brooding 
Boys throw small white paper balls (“pphift”-sound effect) from cupped 
fists carefully into hands of girls fists catching it to simulate female 
polyp fertilizing eggs within. 

 
14. Broadcasting 
Boys (white paper balls) and girls (colored balls) throw paper balls 
simultaneously into the air simulating release of egg and sperm into the 
water column. 
 
Asexual reproduction 
15. Budding 
Polyp elbows split apart from wrist towards elbow (“pushing” sound 
effect) 
 
Life Cycle 
16. Planula 

a. free floating zooplankton larva swirling and twirling looking 
around (“humming happily” sound effect) 

b. find uncomfortable substrate- settle on gluteus maximus but 
then quickly move again 

c. find comfortable substrate- settle on gluteus maximus crunch 
up like a ball.  



d. Slowly raise arms over head with elbows touching, fingers 
closed and slowly beginning to separate and wiggle. 

e. Extend above head represents maturing polyp as it [eats 
plankton] and [uses the sun’s energy]. 

f. Begins to bud with elbows separating (“grunting” sound effect) 
 

17. Growing reef 
Open fist and slowly close it; clump together with others budding atop 
each. (“Tick tock”- sound effect displays time passing). 
 
Human Impacted Coral 
18. Polyp being stepped on or crushed 
Opened, healthy polyp immediately closing (“Ouch” sound effect) 
 
19. Polyp dying 
- (“cough, cough, greasy” sound effect)- symbolize being covered with 

oil. 
- (“hot, hot, hot” sound effect) symbolize sea temperature rise from 

global warming. 
- (“coughing, gasping; I can’t feel the sun; Nooo” sound effect) 

symbolize being smothered by sediment/algae or marine debris. 



Suggested Background Reading Procedure 
 
This Enhanced Curriculum Module (ECM) was used in an America’s Choice 
classroom. Background articles were used as part of the Reader’s workshop. 
Below are the instructions that can be used for all “non-fiction” and higher 
level reading such that is found in this ECM.  
 

1. Have the students read one paragraph at a time.  
2. Begin by asking students to highlight words they do not understand 

and underline spelling words (words in bold). 
3. Have the students summarize the paragraph and collect their papers 

to see if the concept of the paragraph was understood. 
4. Have the students write the definitions or have definitions already 

written up for each spelling word.  
5. Daily you can orally review the spelling words and their definitions.  
6. A variety of phonics, abc order, categorizing syllables and types of 

vowels can be used for class and homework activities. 
7. Finishing the article may take a couple of days. 
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Essential Questions: What are the differences of plant and animal cells? Is 
coral a plant or an animal? What coral growth forms and species are present 
in Hawaii?  
 
Lesson at a Glance: Students will begin by finding out what the differences 
are between plant and animal cells. They will learn that coral is an animal. 
Students will be then be able to work cooperatively and with the teacher to 
ask questions about coral. Students will observe and compare coral skeletons 
and make inferences about the coral’s characteristics. Then using pictures 
of corals, students will classify the different coral growth forms.  
 
Hawaii DOE Content Standard 

Science 1: The Scientific Process: Scientific Investigation 
• Discover, invent, and investigate using the skills necessary to engage 

in the scientific process 
Science 4: Life and Environmental Sciences: Structure and Function in 
Organisms 

• Identify the basic differences between plant cells and animal cells 
 
Grade 4 Benchmarks 

4.1.3 Differentiate between an observation and an inference 
4.4.1 Identify the differences between plant cells and animal cells 
 
Benchmarks for Science Literacy  

The Living Environment: Diversity of Life 
• A great variety of kinds of living things can be sorted into groups in 

many ways using various features to decide which things belong to 
which group. 

• Features used for grouping depend on the purpose of the grouping. 
 
Learning Objectives 

Lesson 1.1  
1) Coral is an animal 
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2) The difference between plant and animal cells 
 

Lesson 1.2 
1)   Each student will make a statement and a ask a question about coral 
2)  Students will be able to identify coral facts from fictional statements 
3) Students will learn vocabulary pertaining to coral  
4) Students will learn corals are animals and not plants 

    Lesson 1.3  
1) Students will learn to make observations and express what they see 

through creative writing. 
2) Students will be able to use adjectives to describe and communicate 

their coral pictures.  
3) Students will use the process skills of observing, comparing and 

describing when looking at a picture of a coral 
Lesson 1.4  
1) Students will be able to classify corals into different growth forms. 
Lesson 1.5 
1) Students will be able to use scientific terminology to describe coral 

pictures 
Lesson 1.6 
1) Students will use be able to draw the fine detail of coral skeletons. 
2) Students will be able to make observations and inferences about their 

coral skeleton. 
 

Duration 

 Lesson 1.1 Part 1: 1 hour 
 Lesson 1.1 Part 2: 1 hour 
 Lesson 1.2: 2 hours 
 Lesson 1.3: 

 Pre lesson: 20 min  
 Actual lesson: 1 hour 

 Lesson 1.4: Part 1: 1 hour 
          Part 2: 1 hour 
 Lesson 1.5: 30 minutes  
 Lesson 1.6: 45 minutes 
 
Materials 
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Lesson 1.1 Part 1: Coral fragments or pictures of a reef, 
Microscopes,Plant slide (onion skin), Animal slide (cheek scraping or if 
access a polyp), Index cards for each organelle (card will include 
name, script and instructions for the play), Large name tag with 
organelle name to be worn around the student’s neck., Cardboard 
boxes, Large index cards with “Energy”, “Sugar” and “Protein”. 
Lesson 1.1 Part 2: Construction paper, Glue, Scissors, 6”x9” piece of 
paper (1 per student) 
Lesson 1.2: Background article and KWL chart (1 per student) 
Lesson 1.3: Coral pictures (1 for each student), a notecard for each 

       student 
Lesson 1.4: Zerox Gulko’s “A layperson’s guide to identifying coral  

        growth forms (pg 39)”, Zerox Venn diagram and “Two 
   types of Corals” worksheet. 

Lesson 1.5: The science text provided for each picture that was used   
         in Lesson 2. Zerox: “Observation words” worksheet. 

Lesson 1.6: Jewelers Loop, Hand Magnifying Glass, Digital Microscope,  
       and at least three different types of coral skeleton    
       collected from local beaches. Zerox: “Our Observations    
       and Inferences worksheet. 

 
Assessment 

 Formative 

• Complete animal and plant cell comparison worksheet 
• Complete a puppet that represents an organelle function 
• Complete KWL chart on “What is a Coral” 
• Complete a drawing and descriptive language of a coral picture 
• Complete “Observation, Evidence and Inference Words” worksheet. 
• Complete “Our Observations and Inferences” worksheet. 
• Complete the Venn diagram comparing coral growth forms 
• Complete “Identify the types of coral growth forms” homework. 

 Summative Assessment 

• Have students create a diorama of corals using a cardboard box, 
paint, construction paper, clay or other art materials. Students should 
include at least 3 out of the five coral growth forms in their diorama. 
Students should also be able to describe in what zone on the reef 
their growth forms would most likely be found due to wave energy, 
sunlight etc. 
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Lesson 1.1: Plant and animal cells  

 

Learning Objectives: 

1) Coral is an animal 
2) The difference between plant and animal cells 
 

Duration: 1 hour 
 
Materials:  

Part 1: 

Coral fragments or pictures of a reef 
Microscopes 
Plant slide (onion skin) 
Animal slide (cheek scraping or if access a polyp) 
Part 2: 
Index cards for each organelle (card will include name and script) 
Construction paper 
Glue 
Scissors 
One 6”x9” piece of paper 

Teacher Background 

Plant cells can be distinguished from animal cells by three characteristics. 
First, plant cells are bounded by a cell membrane and a rigid cell wall, 
whereas animal cells have only a cell membrane. The cell wall in plants helps 
provide stability to the plant.  Second, plant cells have chloroplasts-the sites 
of photosynthesis-and animal cells do not. Animals gain their energy from 
mitochiondrian. Finally, plant cells contain vacuoles-storage units-which are 
absent in animal cells. Plant cells contain vacuoles that act as a space filler 
for the cell. 

.Teacher Procedure  

Part 1: 

Describe to the class items that are living or non-living and have them 
awnser as a class what each thing is. Ask them “How do you know if 
something is living?” Things are living if.. 1) It can reproduce; 2) It can take 
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in an energy source and process it (called metabolism); 3) It can grow. Tell 
them that ALL LIVING THINGS ARE MADE OF CELLS!!!  Then begin asking 
questions on what living things are plants or animals. Show a variety of coral 
skeletons and other pictures of plants and animals. Ask the class what they 
think is a plant or animal. Ask inquiry type questions as…  

1. If the organism is an animal, why? 
2. If the organism is a plant, why? 
3. What is the difference between plants and animals? 

Make a list of all of the differences suggested by students. What purposes 
do these differences serve? How are plants and animals similar? Which one 
do you think is more complex?  Have students use microscopes to observe 
the shapes of plants and animal cells, digital microscopes work well to view 
the cells as a class. As a class, point out each organelle found in the plant cell 
from the Animal and Plant Cell Differences Worksheet and have the 
students label each organelle. As you point out each organelle have the 
students read the organelle’s function from the Parts of a Cell handout. 
Once you have completed labeling the plant cell have the students look at 
the animal cell and see if they can figure out which organelles it has in 
common with the plant cell. Again, have students label each organelle in the 
animal cell. Lastly, see if the students can identify what the plant cell has 
that the animal cell does not.  

Explain to the class the plant cell is rectangular in shape because the plant 
cell has a cell wall. The cell wall helps strengthen the plant cell and helps it 
withstand the elements of weather such as wind, rain, and snow. The plant 
cell also contains chlorophyll and the animal cell does not. The chlorophyll 
observed in the plant cell allows the plant to get energy from the sun and 
produces food in a process called photosynthesis. The following vocabulary 
introduced in should be discussed and defined: Cell Walls: Plants have thick 
cell walls to strengthen the plant stem. Cell Membranes: Animals have thin 
membranes because they have other forms of skeletons. Chloroplasts: Green 
colored structures that produce food. Nucleus: Both plants and animals have 
these; they control heredity and cell division. Cytoplasm: A clear liquid where 
most of the cells life functions occur.  
(http://www.girlstart.org/detectives/view_lesson.asp?ID=595) 
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The picture below shows a coral cell which contains symbiotic single celled 
algae called zooxanthellae. Point out the parts of the coral cell to the class 
that they just learned.   

 
Gates et al. Biol. Bull. 182: 324-332. (June. 1992) 

 

PM= coral cell plasma Membrane 
ZX= Zooxanthellae 
M= Mitochondria 
VM= plant cell vacuolar membrane 
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Animal and Plant Cell Differences Worksheet  
 
 
Name: _________________ 
 

 
 

Questions: 
1. Which type of cell is this? 

 
 
 
 
 
 

2. How do you know which type of cell it is? 
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Name_______________________ 
 
 

 
 
 
 
Questions: 

1. Which type of cell is this? 
 
 
 
 
 
 

2. How do you know which type of cell it is? 
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Parts of a Cell 

Cell Part Description Function 
Cell (plasma) membrane Semi-permeable 

membrane surrounding 
cell 

Traffic Cop- selects 
what enters cell 

Nucleus Spherical, often in 
center, bounded by 
membrane 

Cell brain or computer- 
contains information to 
run cell 

Cytoplasm Semi-fluid medium 
between plasma and 
nuclear membranes 

Jellylike substance 
within cell that contains 
organelles 

Vacuole Membrane bound sack in 
plant cells 

Cell’s Warehouse- 
stores food and waste 

Cell Wall (plants only) Fibers of cellulose Shapes and supports a 
plant cell 

Mitochondria Shaped like a football “powerhouse” of cell 

Chloroplasts green Food for plant cells is 
made here 

Endoplasmic reticulum White maze around the 
nucleus 

Used to transport food 
or materials from one 
place to another 

Ribosome Tiny dark round 
organelles that float 
around the cytoplasm or 
attach to the ER 

Where proteins are 
made 

Golgi apparatus Stacks of saucer 
shaped membrane bags 

Works together with 
the ER to transport 
materials.  
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Part 2: 

Pass out notecards with the organelle name and script on each cards (found 
below).  Ask the students to split up in two groups depending on their cell 
part: “plant cell” and “animal cell”.  Each group should be able create a 
complete cell.   

Remind the class that each cell part has an important function.  Ask the 
students if they can remember a cell part and what function it does in the 
cell.  Then, ask them if that function reminds them of anything else that 
they know.  For example, a mitochondria makes energy for the cell, and 
therefore reminds the student of a battery, or the nucleus directs the 
processes of the cell so it reminds them of a computer.   
 
The class will then create a puppet that represents the cell part indicated 
on their notecard.  First, the student will create the mouth of the puppet.   
Fold the 6”x9” sheet “hot-dog style” into 3 equal sections.  Second, fold the 
sheet into a “W” indicated in Fig. 1.  Your fingers can be inserted into the 
folded gaps at either end of the “W” to make the mouth move up and down. 
 
Once the mouthpiece is done, the students can start designing their 
representative cell part using construction paper, glue and their scissors. 
 
Once the students have finished their puppets, have each student read their 
script in front of class, using the puppet to speak for them.  Each student 
should be able to recognize if their cell part is found in a plant cell, animal 
cell, or in both cells. 
 
 
 
 
 
 
 
 
 
 

A

B

B
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Directions: Cut up the script and paste each organelle part onto notecards. 
Each student will receive one notecard with one part from either the animal 
cell script or the plant cell script. 
 

Animal Cell Script: 

 

 

CELL MEMBRANE 

 
Script: “Hi, I’m a cell membrane.  My job is to protect the insides 
of the cell from the outside environment.” 
 

Fig. 2.  The students will create a puppet to 
represent their cell part.  This is Morty the 
Mitochondria.  He is a battery that represents the 
mitochondria of the cell. 

Fig. 1.  The students will first fold their 6”x9” paper into three parts.  Second, 
they will fold their papers A) with a “valley fold” in half, then B) two mountain 
folds.  The student should end up with a paper that’s folded in a “W”. 
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CYTOPLASM 

 
Script: “I’m the cytoplasm.  I am the gel-like substance between 
the cell membrane and the nucleus where the organelles are 
found.” 
 
 
 
 
NUCLEUS  

 

Script: “I’m the mighty nucleus.  I direct the cell activity to make 
sure that all of the other organelles in the cell do their jobs.” 
 
 
 
ENDOPLASMIC RETICULUM 

 

Script: “I’m the endoplasmic reticulum.  I’m a network of 
passageways that carries materials from one part of the cell to 
another.” 
 

 

 
GOLGI BODY 

 
Script: “I’m the golgi body.  I receive materials from the 
Endoplasmic reticulum and then package and distribute these 
materials to other parts of the cell.” 
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RIBOSOMES 

 

Script: “We’re ribosomes.  We are grainlike bodies that float 
around the cytoplasm.  When we attach to Endoplasmic reticulum, 
we produce proteins.” 
  
 

 

MITOCHONDRIA 

 

Script: “I’m the mitochondria.  I use sugars like glucose to create 
energy so that the cell can function.” 
 

 

 

 

PLANT CELLS SCRIPT 

 

 

CELL MEMBRANE 

 
Script: “Hi, I’m a cell membrane.  My job is to protect the insides 
of the cell from the outside environment.” 
 
 
CYTOPLASM 

 
Script: “I’m the cytoplasm.  I am the gel-like substance between 
the cell membrane and the nucleus where the organelles are 
found.” 
 
 
 
NUCLEUS  

 

Script: “I’m the mighty nucleus.  I direct the cell activity to make 
sure that all of the other organelles in the cell do their jobs.” 
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ENDOPLASMIC RETICULUM 

 

Script: “I’m the endoplasmic reticulum.  I’m a network of 
passageways that carries materials from one part of the cell to 
another.” 
 

 
GOLGI BODY 

 
Script: “I’m the golgi body.  I receive materials from the 
Endoplasmic reticulum and then package and distribute these 
materials to other parts of the cell.” 
 
RIBOSOMES 

 

Script: “We’re ribosomes.  We are grainlike bodies that float 
around the cytoplasm.  When we attach to Endoplasmic reticulum, 
we produce proteins.” 
  

 

 

MITOCHONDRIA 

 

Script: “I’m the mitochondria.  I use sugars like glucose to create 
energy so that the cell can function.” 
 
 

 

CHLOROPLAST 

 

Script:  “I’m the chloroplast.  I am only found in plant cells.  I 
make energy from the sunlight and then use this energy to make 
food for the cell.” 
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VACUOLE 

 
Script:  “I’m the vacuole.  I store food, water and waste from the 
cell.” 
 

 
 

 

CELL WALL 

 

Script:  “I’m the cell wall.  I’m only found in plant cells.  I am 
made of cellulose and is the rigid layer surrounding the cell 
membrane.” 
 

  
Notes: 

The sun can also be a student. 
If there are more students than organelles, students can double up on cell 
membranes, cell walls, and ribosomes.   
 
Extension Activity: 
Challenge your students to create a model of the animal and plant cell using 
playdoh or things found around their house.  
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Lesson 1.2: KWL chart and Background reading 
 
Learning Objectives:  

1) Each student will make a statement and a ask a question about coral 
2) Students will be able to identify coral facts from fictional statements 
3) Students will learn vocabulary pertaining to coral  
4) Students will learn corals are animals and not plants 

 
Duration: 1 hour for the KWL chart and 1 hour for the background reading 
 
Materials: Zerox background article and KWL chart (1 per student) 
        Coral reef videos 
Procedure for teacher:  

Write on chart paper “What I know about coral.” Begin by asking students 
what they know about coral. Have them write this in the top half of their 
KWL chart. After, have the students draw a line below what they knew and 
then as a class fill in the KWL chart. Have each student present one thing 
that they know about coral. You can make sure there is 100% participation 
by choosing students that generally do not take risks first. Next, ask 
students what they would like to know about coral. Repeat the procedure 
that was used for what students know about coral. Later on the students will 
come back to these charts and fill in what they did learn about corals. This 
chart is evidence of what each student and the class knows as a whole.  
 
Have students read the short background article. Follow the format found in 
“Background reading procedure.” At the point where photosynthesis is 
introduced you can do a mini-lesson. On the board, draw the process of 
photosynthesis using a tree diagram, label the parts and function, and then 
act it out using drama.  Drama is very effective to help remember functions. 
Ask the class if this article has answered any of their questions from earlier 
in the lesson. Also ask the class if they have any additional question based on 
the reading.  View videos of coral reefs. 

 
Homework: Have students write what they learned about coral reefs in their 
KWL chart 
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Background Article: What is a Coral? 
Corals are found in tropical and subtropical oceans between 30˚S and 

30˚N latitude. The distribution of corals is influenced by nutrient 
availability, light, salinity, temperature, sediments and exposure to wave 

action. Why do you think corals do not grow near Antarctica?  
Hawaii is very special because it has many corals that are only found 

here and no where else on earth. These types of corals are called endemic 
species. Endemic species can be defined as native to a relatively small 
geographic area. The reason Hawaii has a high amount of endemism is 
because of its isolated location from other places.  

There are two types of corals: “hard” coral with an outer skeleton of 
calcium carbonate and “soft” corals that embed bits of calcium carbonate 
inside their bodies. Corals consist of small, colonial, plankton-eating 
invertebrate animals called polyps. Plankton includes tiny crustaceans, 
mollusks, and larvae of reef animals. Corals use their stinger lined tentacles 
called nematocysts, to capture plankton that drift by in ocean currents. 
Polyps of shallow water reef building species have a symbiotic relationship 
with a single celled alga called zooxanthellae. Zooxanthellae live inside the 
coral tissue where they use the sun’s energy to convert water and carbon 
dioxide into sugar. The zooxanthellae only use about 5% of the energy that 
was photosynthetically produced and the rest goes to the coral. Corals with 
the alga have an advantage over corals that do not because the alga acts as 
an extra energy source to the corals.  

The hard or reef building corals that generate coral reefs in Hawaii 
are made up of several types of coral including branching, finger-like, 
massive, encrusting and table-like forms. Each coral growth form is adapted 
to live in a different type of habitat such as shallow waters to withstand 
wave action or deeper waters where there is less wave action.  

Non-reef building corals are composed of soft corals and corals that 
live in very deep water. Black coral is the official Hawai`i state gem and is 
found at depths past 40 meters. Deep sea corals live below where light and 
sun penetrates and for this reason these corals are not able to form a 
symbiosis with zooxanthellae. Deep sea corals derive all their energy, from 
captured plankton. 

.   
Thought Questions: 

What evidence makes coral an animal? Why do some people mistake coral as 
a plant or rock and not as an animal?  
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 Name_________ 

  

    
What you know about 

coral 

What you want to 

know about coral 

What you learned 

about coral 
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Lesson 1.3: Describe a coral 
 
Learning Objectives:  

1) Students will learn to make observations and express what they see 
through creative writing. 

2) Students will be able to use adjectives to describe and communicate 
their coral pictures.  

3) Students will use the process skills of observing, comparing and 
describing when looking at a picture of a coral 

 
Duration: Pre lesson: 20 minutes 
               Actual Lesson: 1 hr 
 
Materials: Coral cards (1 for each 4-5 students), a blank sheet of paper (1 
per student) 
 
Teacher preparation:  

Print out the document “coral pictures” using a color printer. Fold and glue 
the paper in half so the description is on one side and the picture on the 
other. Have at least 1 set of coral cards per 4-5 students. 
 
Pre-lesson Procedure for Teacher: 

Prepare your class before this lesson to facilitate student understanding of 
detail and descriptive language to describe an object. Begin by finding an 
object to model to the class. Use a transparency to draw and describe the 
object in detail. For example if you were to choose a shell to describe to the 
class you would make sure to note the jagged edges, color, shape, geometry, 
as well differentiating details. Be sure and use several adjectives and 
synonyms. Chart the words that were used to describe the object according 
to the category such as size, shape etc. The students can follow along using 
a blank piece of paper.  
 
Procedure for teacher: 

Distribute one coral picture to each student and one notecard. Tell the 
students that they need to use descriptive language to describe their coral 
picture. You can describe to them this scenario: “Imagine you are in charge 
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of an aquarium business and you need to send one of your workers out to 
collect a precious piece of coral for you to sell, however, your worker  has 
never seen this species of coral before. You need to draw out your piece of 
coral for your worker and describe it using descriptive language so they are 
able to recognize it after reading your description.”  45 min 
 
Have groups trade descriptions and pictures with another group. Again each 
student will take a picture but this time they will need to find the 
description that matches the picture. Have students decide what description 
in their group was the best. 15 min 
 
Sidebar: If this lesson did not go smoothly have the students take a coral picture home and 

describe it as homework.  



 
 

 
 

Eyed coral 

Cyphastrea ocellina  

Growth form: encrusting colonies; tan to light reddish brown. 

Fine structure: Large deep calices; calyx walls thick with raised edges 

Habitat: reef flat and tide pools 

 



 
 

Mushroom Coral 

Fungia scutaria 
Growth form: large (4-28 cm) free-living, solitary coral; circular or 

oblong shapes; green to dark brown. 

Fine structure: many small spines arise from underside 

Habitat: reef flats, frequently in crevices or depressions. 

 



 
 

Crust Coral 

Leptastrea bottae 
Growth form: small, globular encrustating; olive-green to yellow-

brown. 

Fine structure: calices large (3.5 mm) and well separated with 
individual walls; elevated primary septa. 

Habitat: reef flats exposed to sand scour 



 
 

Crust coral 

Leptastrea purpurea  
Growth form: large, thin encrusting sheets or rounded lobes; pale 

brown, green, or purple. 

Fine structure: calices variable in size, up to 5 mm, irregular shape, 
share common walls. 

Habitat: reef flats and slope to 50 m. 

 



 
 

 
Rice Coral 

 
Montipora capitata 

Growth form: highly variable, encrusting and plate-like 
(shallow water) or branching (deep); dark-chocolate 
with white borders to beige or white. 

Fine structure: Star shaped calices adjacent to nipple like 
skeletal projections 

Habitat: all environments, 0-50 m 

 
 
 
 
 
 
 
 



 
 
 

 
 

 
Ringed Rice Coral 

 
Montipora patula 

 
Growth form: plates or encrusting colonies; chocolate-brown with 

light borders. 

Fine structure: small projections, forming rings around calyx, polyps 
may be blue or purple. 

Habitat: shallow bays with moderate wave action 

 
 



 
 

 
Flat Lobe Coral 

 
Pavona duerdeni 

 
Growth form: upright, flat ridge-like lobes; light gray or pale brown. 

Fine structure: calices regular and symmetrically arranged in a unique 
star like shape. 

     Habitat: wave-exposed environments 
 
 
 
 



 
 

 
 

Corrugated Coral 
 

Pavona varians 
 

Growth form: Curling, narrow ridges; tan or tan-brown 

Fine structure: Curling ridges and valleys make up the calices  

Habitat: shallow reef environments and up to 25 m depths  

 

 
 
 
 
 
 
 
 
 
 
 
 



 
 

 

Lace Coral 

Pocillopora damicornis 
Growth form: finely branched with many divisions; branches not 

thicker than a pencil; colonies small, up to 15 cm; bushy-
shaped; pale yellow to dark brown. 

Fine structure: walls of terminal calices flare outward. 

Habitat: protected areas in shallow water. 

 
 
 
 
 
 
 
 
 



 
 

 
 

 

Antler coral 

Pocillopora eydouxi 
Growth form: large (up to 80 cm) with thick, cylindrical, vertical 

branches that lack divisions; brown. 

Fine structure: each calyx has a column like structure  

Habitat: wave-exposed areas, 0-40 m. 

 
 
 
 
 
 
 



 
 

Cauliflower coral 

Pocillopora meandrina 
Growth form: heavy, leaf-like branches often forked near the end, may 

be c-shaped at tip; brown to pink. 

Fine structure: calices crowded together on regularly-spaced wart-like 
projections (verrucae) and connected by a network of 

common walls, ridges, seams, or grooves 

Habitat: wave-exposed habitats, 0-30 m. 

 
 
 
 
 
 
 
 
 



 
 

 

Finger Coral 

Porites compressa 
Growth form: finger-like columnar branches with porous skeleton; tips 

of branches usually blunt or flattened; light-brown to yellow. 

Fine structure: calices flush with surface; small polyps 

Habitat: wave-protected areas, 0-50 m. 

 
 
 
 
 
 
 
 



 
 

Evermann's Coral 

Porites evermanni 
Growth form: resembles P. lobata by forming low, flat-topped or 

cube-like lobes with rounded edges; gray, brown, or purple. 

Fine structure: shallow calices; slightly irregular surface 

Habitat: wave-exposed reef flats 

 
 
 
 
 
 



 
 

 

Lobe Coral 

Porites lobata  

Growth form: branches form large lobes, never thin or finger-like; 
colonies may be huge, covering several meters or more; 

olive-green, brown, or blue-gray. 

Fine structure: snowflake-shaped calices and elevated into sharp walls. 

Habitat: wave-exposed areas, 0-50 m. 

 

 
 
 
 



 
 

 

Plate and Pillar Coral 

Porites rus  
Growth form: columnar lobes, irregular, or flat plates; blackish-brown 

with white, yellow, or gray tips. 

Fine structure: small, round, shallow calices well separated on the 
surface, often in rows with irregular ridges in between. 

Habitat: 0-50 m. 

 
 
 
 
 



 
 
 

Tube Coral 
 

 Tubastraea coccinea   
 

Growth form: clusters of (> 1 cm) tubular individual fleshy polyps, 
clump of 10-20 large calices 5-10 cm across; animal orange 

or black. 

Fine structure: calyx wall very thin, porous. 

Habitat: shallow water and also below 40m 
 
 
 
 
 
 
 
 
 
 
 
 



 
 
 

 

 
 
 

Table Coral 
 

Acropora cytheria 
 

Growth form: Pale green to creamy brown, grows outward 
as a table form 

 
Fine structure: raised tube like calices with a single larger 

tube like calyx at the tip 
 

Habitat: steep sloping or vertical reef faces 
 
 
 
 



 

Humpback Coral 

Cycloseris vaughani 
Growth form: free living, solitary, roughly circular corals 

Fine structure: small nipple like projections arise from the underside 

Habitat: live in coral rubble at base of reefs 



 

Blue Rice Coral 

Montipora flabellata 
Growth form: small, encrusting with irregular lobes; blue to 

turquoise color. 

Fine structure: projections often fused together to form ridge like 
ridges around the calices 

Habitat: shallow, high wave energy environments. 
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Lesson 1.4: Coral Growth Forms 

 
Learning Objectives: 

1)  Students will be able to classify corals into different growth forms  
 
Duration:  

Part 1: 1 hour 
Part 2: 1 hour 

 
Materials:  

• David Gulko’s “A layperson’s guide to identifying coral growth forms 
(pg 39)” ( 1 per student) 

• Venn diagram (1 per student) 
• “Identify the Type of Coral Growth Forms” worksheet. 

 
Teacher preparation:  
If your class is unfamiliar with Venn diagrams, practice before this activity.  
 

Procedure for teacher: 

Act out different coral types with your class:  
 

1. Table coral 
Put your arms straight out in front of you 
2. Massive coral 
Arc arms above head; elbows bent; hands clasped 
3. Branching 
Raise arms above head with elbows pressed together 
4. Finger-like 
Hands out flat; upright 
5. Free- living 
Clench fists separately 

 

Part 1: 

Have students gather into a general area in the classroom where they can 
face each other in a circle and pair up. Distribute two different coral 
pictures to each student. Give the students 1 minute to look at their 
pictures and think of similarities and differences between them. Remind 
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them that they can compare growth form, habitat, polyps, etc. When the 
time is up, have students orally present the differences and similarities that 
they noticed from the picture.  
 
Distribute a 2 circle Venn diagram to each student. Have the students label 
the top of their Venn diagram with the name of their coral picture and fill in 
the diagram with similarities and differences from their pictures.  
 
Part 2: 

Read through “A layperson’s guide to identifying coral growth forms” with 
the class. Distribute 20 coral pictures to each group. Have students group 
coral pictures according to the growth form that they notice from each 
picture and that they learned from the layperson’s guide. After this 
exercise have the students write the species of coral that they 
characterized in each growth form. Have groups give evidence of why they 
categorized pictures into the growth form they chose. Share the Hawaiian 
words below used to categorize each coral type: 
 
Branching – “Ko’a” 
Massive- “Puna” 
Soft coral- “Ako’a” 
Finger- “Puna” 
Free- living – “Ko’akohe” 
 
Homework: “Identify the Type of Coral Growth Forms” worksheet



 

  

Group coral pictures into three groups using specific attributes that you notice from each picture and that 
you learned from the worksheet. Label each circle with the name you chose for a group that will distinguish 
it from the rest. 
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Lesson 1.5: Learning scientific coral terminology 

 
Learning Objective:  

1)   Students will be able to use scientific terminology to describe coral 
pictures. 

 
Duration: 30 minutes 
 
Materials:  

• The science text on the back of each picture used in Lesson 2 
• Observation, Evidence and Inference words worksheet (1 per student) 

 

Teacher preparation: 

Model to students how to identify the scientist’s observation words on the 
back of the coral pictures. Go through this activity using a few coral 
pictures as examples. Upon completion, instruct the students “Now do what I 
just did with your partner.”  
 
Procedure for teacher: 

As partners, have the students compare the science text to the coral 
pictures that they identified in Lesson 2. Have the students see how their 
description compares to that of the scientist. Have students write down the 
observation, evidence and inference words they identify in the Observation, 
Evidence and Inference words worksheet. 
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                       Name _____________ 
 

Observation Words 
 
Size words     Growth words  
 
 
 
 
 
 
 
Shape words     Habitat words 
 
 
 
 
 
 
 
 
Color words      
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Observation Word Answers 
 
Size words     Growth words  
Small       Outward 
Large       Upright 
       Solitary 
 

Shape words     Habitat words 
Leaf-like branches      steep sloping 
Finger like      vertical reef faces 
Table form      shallow, high wave energy environments 
Encrusting      wave-exposed environments 
Plate-like       reef flats and slope 
Branching      tide pools 
Irregular lobes      coral rubble at base of reefs 
Flat ridge like lobes     protected areas in shallow areas 
Curling narrow ridges 
Roughly circular 
Oblong 
Finely- branched with many divisions 
Bushy  
Thick 
Cylindrical 
Vertical branches 
No divisions 
 

Color words      
Pale green 
Green 
Olive green 
Creamy brown 
Dark chocolate 
Tan 
Pale brown 
Yellow-brown 
Light reddish brown 
Blue to turquoise 
Light gray 
Purple 
Blue-gray 
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Lesson 1.6 Observations and Inferences 
 
Learning Objectives: 

1) Students will use be able to draw the fine detail of coral skeletons. 
2) Students will be able to make observations and inferences about their 

coral skeleton and explain the difference between an observation and 
an inference.  

 
Duration: 45 min 
 
Materials:  

• Jewelers Loop 
• Hand Magnifying Glass 
• Digital Microscope 
• Rulers 
• At least three different types of coral skeleton  
• Our Observations worksheet (1 per student) 

 
Teacher preparation 

Run through a 10-15 minute lesson with your class on how to look at an image 
using a magnifying glass or jewelers loop and to draw what they see. Graph 
paper with quadrants can be used to make drawing a magnified object 
simpler. Practice measuring objects using mm, cm or other increments.  
 
Procedure for teacher: 

Explain to the class what an observation is and what an inference is and the 
difference between the two. Your explanation for example could be “An 
observation is something you sense: taste, touch, smell, see, or hear. An 
inference is something you decide or think about a thing or event after you 
observe it.” Practice the difference between an observation and an 
inference with the examples below. Give the class the following background 
“Imagine that reef researchers were snorkeling over a coral reef. While the 
researchers explored the reef, they observed a strange organism. Decide 
with each statement I am going to say when the reef researchers were 
observing or when they were deciding something they really didn't observe.” 
Decide as a class whether each statement is an inference or an observation 
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by putting I or an O in the space in front of each number while working 
through each example on the overhead. 

In their report they wrote the following statements: 

___ 1. The organism frowned to show it did not like strangers. 

___ 2. The organism is green with pink spots. 

___ 3. The organism lives near other organisms. 

___ 4. The organism moved away from us because it was scared. 

___ 5. The organism made gurgling noises. 

___ 6. The organism had four spines on its back. 

___ 7. The organism has one blue eye and two green eyes. 

___ 8. The organism moves really slow so he must be old. 

Have stations set up in the classroom with a jewelers loop, hand magnifying 
glass and digital microscope. Have the students use descriptive language and 
their new vocabulary from the Observation, Evidence and Inference words 
worksheet (Lesson 1.5) to describe and record what they see in “Our 
Observations and Inferences” worksheet for a piece of coral using either 
the jewelers loop or magnifying glass. The digital microscope should be 
monitored by an adult.  
 
Follow-up activity: 

Art lesson: The pictures from the digital microscope can be projected on 
the board. Have the students reproduce the picture using geometry to draw 
symmetry and then have students use texture, watercolors, and other art 
supplies to shade and give their picture color.
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Our Observations and Inferences               
Directions          

1. Draw your coral, paying attention to it’s true size in Box 1. Use the 
grid lines to draw your coral to proportion. 

2. Record your observations (what do you notice about your coral piece) 
about one your coral piece in Column 1 

3. Write inferences (what you think about something after you observe 
it) about what your observation could be evidence of 

4. Write a summary explanation about your piece of coral from the 
observations and the inferences you made. 

 
Box 1: Drawing of coral  
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Essential Question: What is the life cycle of a coral and how do corals 
reproduce? 
 
Lesson at a Glance: Students will be able to work cooperatively and with 
the teacher to ask questions about the life cycle of a coral. Students will 
assemble in order life cycle stages of a sexually reproducing coral using 
pictures and words. 
 
Learning Objectives 

Lesson 2.1 
1) Each student will make a statement and a ask a question about a 

coral’s life cycle 
2)  Students will be able to identify coral life cycle facts from 
fictional statements. 

     3)  Students will learn vocabulary pertaining to a coral’s life cycle. 
4) Students will be able to use drama to show the different types of 

sexual and asexual reproduction. 
Lesson 2.2  
1) Students will be able to state that coral reproduce using sexual 

and asexual reproduction and be able to describe each mode in 
detail.  

2) Students will be able arrange the life cycle stages of a sexually 
reproducing coral. 

 
National Life Science Standard 
Life cycles of Organisms: Plants and animals have life cycles which include 
birth, development into adults, reproduction, and death.  
 
Duration 
Lesson 2.1: 1.5 hours  
Lesson 2.2: 45 minutes 
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Materials 

Lesson 2.1: KWL chart of Coral Life Cycle and Background (1 per 
                 student) 
Lesson 2.2: 3 page worksheet of coral life stages (2 per student),  
                  video clip of coral life cycle 

Poster of Circle of Life Diagram with detachable life cycle 
stages 

 
Assessment:  
 Formative Assessment:  

• Complete the section “What you learned about a coral’s life cycle” 
• Write a journal entry to describe how the life cycle of a coral is 

different from a human. 
• Complete the “Coral Life Cycle Diagram” using pictures and words. 
• Coral reproduction dramas 

  Summative Assessment: 
• Test the students by having them place the coral life cycle pictures 

and words into the “Coral Life cycle Diagram.” 
• Give groups one mode of sexual or asexual reproduction and have the 

group perform the “coral drama” that symbolizes that mode.  
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Lesson 2.1: Background and Dramas 
 
Learning Objectives 

1) Each student will make a statement and a ask a question about a 
coral’s life cycle 

2) Students will be able to identify coral facts from fictional statements 
3) Students will learn vocabulary pertaining to a coral’s life cycle 
4)  Students will be able to use drama to show the different types of 
     sexual and asexual reproduction. 
 

Duration: 30 min KWL Chart, 1 hour Background reading and dramas 
 
Materials:  

• KWL chart of Coral Life Cycle (1 per student) 
• Background article (1 per student) 

 
Procedure for teacher:  
Draw a KWL chart on the board. Begin by asking students what they think 
the life cycle of a coral might be like. Next, ask students what how they 
think a coral’s life begins and ends. Later on the students will come back to 
these charts and fill in what they did learn about the coral life cycle.  
 
Have students read the short background article on the life cycle of a coral. 
Break the students up into groups and divide up paragraphs of the reading to 
the groups. Have the groups write down what they learned from the 
paragraph. Ask the class if this article has answered any of their questions 
from earlier in the lesson. Also ask the class if they have any additional 
question based on the reading.  
 
Perform the dramas as a class of the different types of sexual and asexual 
reproduction of corals found below 
 

Sexual reproduction 
1. Brooding 
Boys throw small white paper balls (“pphift”-sound effect) from cupped 
fists carefully into hands of girls fists catching it to simulate female 
polyp fertilizing eggs within. 
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2. Spawning 
Boys (white paper balls) and girls (colored balls) throw paper balls 
simultaneously into the air simulating release of egg and sperm into the 
water column. 
 
Asexual reproduction 
3. Budding 
Polyp elbows split apart from wrist towards elbow (“pushing” sound 
effect) 
 
4. Fragmentation 
Have students huddle together as branches of a colony with two hands 

together towards the center raised; connected at wrist and elbow; 
wriggling fingers. Another student will act as a wave making a wave 
motion with their arms and body (whoosh- sound effect). The wave will 
pass by the colony and each student acting as a branch will separate 
(crack, crack- sound effect). 
 
Life cycle 

5. Planula 
a. free floating zooplankton larva swirling and twirling looking 

around (“humming happily” sound effect) 
b. find uncomfortable substrate- settle on gluteus maximus but 

then quickly move again 
c. find comfortable substrate- settle on gluteus maximus crunch 

up like a ball.  
d. Slowly raise arms over head with elbows touching, fingers 

closed and slowly beginning to separate and wiggle. 
e. Extend above head represents maturing polyp as it [eats 

plankton] and [uses the sun’s energy]. 
f. Begins to bud with elbows separating (“grunting” sound effect) 
 
 

6. Growing reef 
Open fist and slowly close it; clump together with others budding atop 
each. (“Tick tock”- sound effect displays time passing). 
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Supplementary Activity 
1) Write a reader’s theatre or Choral reading activity that covers the coral 
life cycle.  
2) Have students act out dramas of coral in front of other students in the 
school and teach others (other classes, parents etc.) to create their body 
into a polyp.  
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Background Article: Life cycle of a Coral 

Corals exhibit two types of reproduction, sexual and asexual. Sexual 
reproduction is when corals synchronously release their gametes (eggs 
and/or sperm) into the water column and they meet with gametes of another 
coral of the same species creating a zygote that forms into larvae called 
planula. This type of sexual reproduction is called spawning.  Some corals 
produce both eggs and sperm during spawning. Other corals produce only 
eggs or only sperm. The other type of sexual reproduction is brooding. In 
this form, the sperm fertilizes the egg before both are released from the 
coral.  

Asexual reproduction can occur through budding, fragmentation or brooding. 
During budding, a new polyp forms from the base of the old polyp. Another 
common type of asexual reproduction in corals is by fragmentation. Broken 
pieces of corals that land on a suitable substrate may begin growing and 
produce a new colony. The last type of asexual reproduction is brooding 
where the parent polyp spits a planula larvae out of its mouth.  
 
After a planula larvae is formed, by either from sexual or asexual 
reproduction, it floats a few meters below the ocean surface and is called a 
zooplankton. Zooplankton is larvae of any type that float with the ocean’s 
currents.  
 
Many cues such as light, surface structure and the presence of other 
organisms can cause planula larvae to settle to the substrate and begin it’s 
metamorphosis into a polyp. Once the polyp reaches a juvenile stage, it will 
lay down the foundations of a skeletal calyx and is considered a “successful 
recruitment.” Soon after, the juvenile polyp will bud off sister polyps 
creating a new colony. The age and size of when a colony reaches sexual 
maturity varies between species but commonly it takes 3-5 years before 
reproducing for the first time.   
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KWL CHART  

  
Picture from http://www.aims.gov.au/pages/reflib/bigbank/pages/bb-09e.html 

What you know about 
a coral’s life cycle 

What you want to 
know about a coral’s 

life cycle 

What you learned 
about a coral’s life 

cycle 
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Lesson 2.2: Life stages of a sexually reproducing coral 
 
Learning Objectives: 

1) Students will be able to state that coral reproduce using sexual 
and asexual reproduction and be able to describe each mode in 
detail.  

2) Students will be able arrange the life cycle stages of a sexually 
reproducing coral. 

 
Duration: 45 minutes 
 
Materials:  

• 3 page worksheet of coral life stages (2 per student) 
• Video clip of coral life cycle 
• Coral life cycle stage poster – Make a poster by enlarging the life 

cycle slide and lifecycle stages slide in the power point titled “poster.” 
Attach Velcro to the back of each stage of reproduction for 
attachable and detachable life cycle stages for a class demonstration 
and discussion on the coral life cycle.  

 
Procedure for teacher: 

1) Distribute to the class the worksheet on the life stages of a sexual 
coral.  

2) Have the students cut out the life cycle stage pictures from their 
handout and arrange the life cycle stages in the order that they think 
would occur without pasting. 

3) Pass out the life cycle stage descriptions and again have the students 
put them in order without pasting.  

4) Have students pair up and discuss with their partner why they put the 
stages in that certain order. After discussion, instruct the students 
to write why they chose the final order that was decided upon and 
have them paste their decided upon life cycle stage order. 15-20 min  

5) Discuss as a class why they and their partners came up with the order 
that they did. Using the life cycle stage poster, have volunteer 
students come up place each life cycle stage. See if the class agrees 
with the stage placement of the volunteer student. 15 min  

6) Have students watch a video clip on the life cycle of a coral. 15 min  
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7) Pass out another copy of the life cycle stages to each student. See if 
partners need to meet to make self corrections of their 
picture/description order of the life cycle and if so, have them paste 
the stages in the right order. 

 
 
Homework: Journal writing on how the life cycle of a coral is different from 
the life cycle of a human.  
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Cut out the pictures of the coral life stages and arrange them into the 
diagram in the order that you believe they should go. Follow the arrow to put 
your pictures in the right order. 
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 Coral Life Cycle Diagram 
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Coral Life Cycle Descriptions 
Cut out the descriptions of the coral life stages and arrange them into the 
diagram in the order that you believe they should go. 
 

 
Colony sexually matures in 4-5 years 
 
Planulae begin searching for a 
suitable substrate 
 
Planulae settle 4 or more days after 
spawning 
 
Development of zygote 
 
Polyp begins to develop and lays 
down a skeleton 
 
Planula larvae develops and drifts 
with currents  
 
Synchronous release of sperm and 
egg bundles which quickly rise to the 
surface 
 
Colony begin to grow through polyp 
budding 
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Coral Life Cycle Diagram 
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Essential Questions: How are polyps structured? How are they able to build 
their skeletons and feed? 
 
Lesson at a Glance: Students will be able to work cooperatively and with the 
teacher to ask questions about the function of a coral polyp. Students will 
learn about the anatomy of a coral polyp through reading and vocabulary and 
then apply what they learned to build an edible model of a polyp. In this 
lesson, students will also simulate coral growth by growing crystals and play 
an interactive game to demonstrate how corals feed. 
 
Hawaii DOE Content Standard 
Science 6: Physical, Earth, and Space Sciences: Nature of Matter and 
Energy 

• Understand the nature of matter and energy, forms of energy 
(including waves) and energy transformations, and their significance in 
understanding the structure of the universe. 

Science 3: Life and Environmental Sciences: Organisms and the Environment 
• Understand the unity, diversity, and interrelationships of organisms, 

including their relationship to cycles of matter and energy in the 
environment. 

 
Grade 4 Benchmarks 
4.6.1 Describe how some materials may be combined to form new substances. 
4.3.2 Describe how an organism’s behavior is affected by its environment 
(e.g. courting, nesting, feeding patterns). 
 
National Standards 
5. Understands the structure and function of cells and organisms. 
6. Understands relationships among organisms and their physical 
environment 
 
Learning Objectives: 

Lesson 3.1 
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1) Students will learn vocabulary pertaining to coral polyp anatomy 
2) Students will learn how polyps feed 
3) Students will be able to perform dramas of a coral polyp functions 

    Lesson 3.2  
1) Students will review the parts of a coral polyp by building an edible 

coral polyp model 
Lesson 3.3  
1) Students will be able to observe and then describe the growth of 
crystals that develop in similar way to how coral polyps create their 
calcium cups 
Lesson 3.4  
1) Students will be able to demonstrate that individual polyps, though 

connected, feed independently in a coral colony. 
 

Duration 
 Lesson 3.1: 45 minutes 
 Lesson 3.2: 1 hour 
 Lesson 3.3: 1 hour 
 Lesson 3.4: 30 minutes 
 
Materials 
 Lesson 3.1:  

• Background article (1 per student) 
• Polyp Anatomy Worksheet (1 per student) 

 
Lesson 3.2:  
• white baking chocolate, candiquik mix, or other hard candy coating 

(½ ounce for each child) 
• one marshmallow for each student (substitute: section of banana 

or strawberry) 
• toothpicks 
• red licorice (regular or whip): six two-inch strips for each child. If 

regular licorice is used, cut the pieces into small, thin strips. 
• blue, red or green sprinkles 
• heat source (microwave or hot plate) for melting candy coating only 
• pan for candy coating 
• paper plates 
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Lesson 3.3: 
• plastic bowls (have students bring from home) 
• pieces of charcoal, porous brick, tile, cement, or sponge 
• water 
• table salt (iodized or plain) 
• liquid bluing (found with bleaches at grocery stores) 
• measuring tablespoons 
• masking tape 
• pens 
• ammonia 
• sugar 
• clear glass 

 
Lesson 3.4: An old bedsheet 
• Surgical gloves for every child in the class 
• Markers 
• Goldfish crackers 

  
Assessments: 
 Formative Assessments: 

• Complete KWL chart  
• Complete “Polyp Anatomy” Worksheet 
• Make an edible coral polyp and be able to describe the anatomy 
• Write thoughts on how coral reefs are formed by polyps  
• Write a comic displaying coral wars and coral death that occur on a 

reef when fighting for food and space occurs 
Note: Talk about comic strips, bring in and study comic strips, review dialogue and quotation marks prior to 
assessment. 

 
Summative Assessments:  

• Polyp Anatomy test 
• Have each student individually perform a given polyp function.  
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Lesson 3.1: Background reading and coral dramas 
 
Learning Objectives: 

1) Students will learn vocabulary pertaining to coral polyp anatomy 
2) Students will learn how polyps feed 
3) Students will be able to perform dramas on the functions of a polyp. 

 
Duration: 45 minutes 
 
Materials: Zerox background article 
 
Procedure for teacher:  
Have students read the short background article. Break the students up into 
groups and divide up paragraphs of the reading to the groups. Have the 
groups write down what they learned from the paragraph. Ask the class if 
they have any additional question based on the reading. 
 
Perform the coral dramas below as a class: 
 

1. Polyp 
Two hands together; connected at wrist and elbow; wriggling fingers  
 
2. Polyp eating plankton 
Stiffen fingers to simulate stinging nematocyst catching plankton 
(zzzittt sound effect); fold fingers (like fist) one at a time to simulate 
tentacles feeding the mouth of the plankton. (make gulping sound effect) 
(“Yum, Yum” sound effect) 
 
3. Polyp using sun’s energy 
Have green dots all over your palm of your hand to symbolize the 
zooxanthellae. Open palms wide (photosynthesis) as can be and spread out 
fingers in a reaching position. Sway arms with elbows connected to 
display soaking in the sun’s rays. (“Aaaah!” sound effect).  
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4. Frightened polyp 
Close tight fists. (“huh”-suck in air- sound effect) 
 
5. Colony of polyps 
Kids “glue” okole together with everyone’s hands acting like polyps. 
 
6. Plankton 
Drift, twirl, swirl around (“ la, la, la, la, la, la”- sound effect) to simulate 
ocean current drifting 
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Background article 

Polyps are the body form of the coral animal. Polyps have radial 
symmetry with some corals having eight tentacles and others having six. 
Radial symmetry occurs when an object can be divided equally into two. A 
polyp consists of a mouth, stinging nematocyst cells to sting, paralyze and 
catch prey, and a one way digestive tract (there is no anus) called the 
pharynx. The outer layer of the polyp is called the body wall and on its 
surface contains cells such as nematocyst cells and sensory cells. Polyps are 
connected by connective tissue called coenosarc. Inside the polyp body 
cavity, it is compartmentalized by the mesenteries.  

The polyp of hard corals makes a hard, protective shell out of calcium 
carbonate. The polyps of stony coral species secrete calcerous cups around 
themselves called calices (singular-calyx). When a polyp dies a new polyp will 
grow on top of the old skeleton closing off the old calice, and new skeletal 
cups will be created (See picture below). The protective cups are similar to a 
skeleton providing the coral animal with protection.  

 

 
Cross section of Colony skeleton (Side View) 

  
 A majority of reef building corals feed on small planktonic organisms 

or dissolved organic matter in the water column. Polyps feed predominantly 
at night by using their nematocyst cells on their tentacles to sting and 
capture food. Once the food has been caught it goes to the stomach where 
digestive chemicals are secreted by the stomach to break the food down to 
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small chunks. If there is undigested material it exits the same way that it 
came in, through the mouth. Besides capturing food drifting in the water 
currents, coral polyps get food from small plant cells (called zooxanthellae) 
which live inside their tissue. The plant cells use sunlight and nutrients in the 
sea water to produce food which is shared with the coral. During the day, or 
when threatened, the polyps withdraw into their protective cups. Part of a 
coral branch is shown here.... 

 
(Pictures from Coral Reefs In the South Handbook) 

The drawing below shows an enlargement of part of a tentacle. Two 
nematocyst cells are shown. The top cell has not fired its poison spear. The 
bottom cell has fired its poison spear into a small floating animal.  
 

 
. (Pictures from Coral Reefs In the South Handbook) 

 
Source: Pictures from Coral Reefs in the South Pacific Handbook. Produced by Dr. Michael King, illustrated by S. 
Belew and M. King. © 1993 South Pacific Regional Environment Programme, P.O. Box 240, Apia, Western Samoa. 
Reproduction authorized. 



 

PRISM Coral Reef Ecology                                               Lesson 3: Functions of a Polyp 
 

Coral Polyp Anatomy        Name___________ 
Directions 

1) Color in the different parts of the coral polyp 
2) Use the background lesson to write the definitions to the vocabulary below 

 

 
Vocabulary 
 
Nematocysts 
 
Mesenteries 
 
Coenosarc 
 
Calyx 
 
Polyp 
 
Body wall 
 
Pharnyx 
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Lesson 3.2: Making an Edible Coral Polyp 

  
 
Learning Objective: 

1) Students will review the parts of a coral polyp by building an edible 
coral polyp model 

 
Duration: 1 hour 
 
Materials:  

• white baking chocolate, candiquik mix, or other hard candy coating 
(½ ounce for each child) 

• one marshmallow for each student (substitute: section of banana 
or strawberry) 

• toothpicks 
• red licorice (regular or whip): six two-inch strips for each child. If 

regular licorice is used, cut the pieces into small, thin strips. 
• blue, red or green sprinkles 
• heat source (microwave or hot plate) for melting candy coating only 
• pan for candy coating 
• paper plates 

 
Procedure for teacher: 
You may want to prepare a model colony to show your students before they 
make their own. 
1) Group the students into pairs. 
2) Give each pair of students a paper plate. The plate represents the  
limestone base to which the coral is attached. 
3) Give each student a marshmallow on a toothpick and six strips of licorice. 
The marshmallow represents the polyp body and the licorice represents the 
tentacles. 
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4) Give each pair one ounce of melted candy coating from the heat source in 
a shallow container (the candy represents the limestone skeleton). 
5) Have the students work together. Roll the sides of the marshmallow in 
the melted candy coating and stand the marshmallows on a paper plate. If 
the marshmallows are placed close enough together, they will attach to each 
other and resemble a coral colony. 
6) Have the students insert six licorice strips around the top of the 
marshmallow. Children may want to use their toothpicks to help them poke 
the holes. [Be careful to remove all toothpicks!] 
7) Slightly dampen the marshmallow with water and sprinkle it with the 
sprinkles. The sprinkles represent the endosymbionts. Use only one color per 
polyp. 
8) Discuss the edible polyp model. Explain what the marshmallow, the candy, 
the licorice, the sprinkles, and the plate represent. 
9) Now have the students pretend that they are parrotfish or crown-of-
thorns sea stars and eat their polyps. YUM! 
 
Follow-up/Extension: 
Students may want to write a story about their polyp or draw a diagram. For 
a math project, students can count the number of tentacles on their polyp 
and multiply by the number of students in the class to find the total number 
of tentacles in the classroom coral colony. 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Coral Forest Teacher’s Guide. Coral Forest, 400 Montgomery Street, Suite 1040, San Francisco, California 

94104 Tel: (415)788-REEF Fax: (415)398-0385 e-mail: coral@igc.apc.org Used with permission. 
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Lesson 3.3: Growing a Coral Skeleton 
 

Learning Objectives: 
1) Students will be able to observe and then describe the growth of 
crystals that develop in similar way to how coral polyps create their 
calcium cups 

 
Duration: 1 hour 
 
Materials: 

• plastic bowls (have students bring from home) 
• pieces of charcoal, porous brick, tile, cement, or sponge 
• water 
• table salt (iodized or plain) 
• liquiud bluing (found with bleaches at grocery stores) 
• measuring tablespoons 
• masking tape 
• pens 
• ammonia 
• sugar 
• clear glass 
 

Teacher procedure: 
1) Ask students to label their bowl with masking tape with their 

names. Have them put pieces of charcoal, brick tile, sponge or 
cement into their bowls. 

2) Students should pour two tablespoons of water, two tablespoons 
salt, and two tablespoons liquid bluing over the base material. Set 
bowls on counter tops. Formations need free air circulation to 
develop. 

3) The next day have them add two more tablespoons of salt. 
4) On the next day have them pour in the bottom of the bowl (not 

directly on the base material) two tablespoons each of salt, water 
and bluing; then add a few drops of coloring to the base material.  

5) A crystal formation should appear by the third day. If not it may 
be necessary to add two tablespoons of household ammonia to aid 
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the growth. (ONLY TEACHERS OR ADULTS SHOULD HANDLE 
THE AMMONIA). To keep your formation growing, just add more 
bluing, salt and water from time to time. Record crystal growth 
formation observations in the “Crystal Growth Observations” 
worksheet as changes become noticeable. 

6) Ask students to describe what they think happened between the 
bluing, water, and dissolved salt to create the formation. Explain to 
the students that when the three materials combined, a chemical 
reaction took place and formed a new substance. Show them the 
diagram on page 33 of Hawaiian Coral Reef Ecology by David Gulko. 
Tell the that coral polyps with the help of zooxanthellae, remove 
dissolved calcium carbonate from seawater and use it to create the 
stony cup that protects their soft bodies. 

7) Demonstrate the concept of dissolved substance by pouring some 
sugar into a glass of water. Ask the students if they can see the 
sugar. Stir the water vigourously for about five seconds. Ask the 
students if they can see any of the sugar in the water. Stir 
vigorously again, this time for about 1 minute or until all the sugar 
has dissolved. Ask the students if there is still any sugar in the 
water. Stress that although they cannot see the sugar, it is still 
there, in the dissolved form.  

 
Homework: Have students write how they think a coral reef is formed by 
polyps in their journals. 
 
 
 
 
 
 
  
 
 
 
 
Source: Corals and Coral Reefs 4-8 Teacher’s Guide. A Sea World Education Department Publication. Used with 
permission. 
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Crystal Growth Observations    Name______________ 
 
Directions: Describe your observations of what you see occurring inside your 
bowl as changes become noticeable. Use pictures to show what is happening 
with your crystal formation signifying how corals grow.  
 
Day ___ 
 

Day ___ 
 

Day ___ 
 

Day ___ 
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Day ___ 
 

Day ___ 
 

Day ___ 
 

Day ___ 
 
 

 
 
 
 



 

PRISM Coral Reef Ecology                                               Lesson 3: Functions of a Polyp 
 

Lesson 3.4: Mealtime for Corals  
 
Learning Objective:  

1) Students will be able to demonstrate that individual polyps, though 
connected, feed independently in a coral colony. 

 
Duration: 30 minutes 
 
Materials:  

• An old bedsheet 
• Surgical gloves for every child in the class 
• Markers 
• Goldfish crackers 

 
Teacher Procedure: 
Cut X’s in several places in an old bedsheet to create holes large enough for 
children’s hands to fit through. Give each child a surgical glove to represent 
one coral polyp. Discuss how much bigger their polyps are than a real coral 
polyp (usually about the size of an eraser on the end of a pencil). Explain 
that coral polyps live symbiotically with plants, single-celled algae called 
zooxanthellae. Students may choose to put dots of gold or green marker on 
their gloves to represent the zooxanthellae. Have students crouch beneath 
the sheet that is suspended between chairs or desks. You can’t fit 
the whole class under one bedsheet, so you may take turns or use several 
sheets to do the feeding activity. Have the students reach up through the 
holes in the sheet and feed them goldfish crackers or bits of sandwiches. In 
order to eat they will have to pull back through the sheet to eat. After the 
demonstration, have a discussion with the class on how polyps eat. 
 
Source: Excerpted from Science and Children’s Literature by Mary Cerullo, published by Heinemann, Portsmouth, 
New Hampshire. Used with permission. 

 
Homework: Have students write a comic strip of the coral wars and coral 
death that they think would occur on a coral reef when fighting for food and 
space occurs after they saw the feeding demonstration.  
Note: Talk about comic strips, bring in and study comic strips, review dialogue and quotation marks prior to 
homework assignment.  
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Write a comic about life on a coral reef. For example your comic can include the coral 
wars and coral death/rebirth that occur on a reef when fighting for space and food 
occurs, or perhaps how corals feed or who corals interact with. 
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Essential Question: Who lives on a coral reef, and how are they dependent on one 
another for survival? 
 
Lesson at a Glance: Students will be able to work cooperatively and with the 
teacher to ask questions about coral reef organisms. Students will then create and 
assemble a coral reef mural for coral reef organisms to live in. Next, students will 
explore how different reef organisms are dependent on one another for survival 
through research and an interactive game.  
 
Hawaii DOE Content Standard 
Science 3: Life and Environmental Sciences: Organisms and the Environment-
Interdependence and Cycles of Matter and Energy 

• Understand the unity, diversity, and interrelationships of organisms, including 
their relationship to cycles of matter and energy in the environment. 

 
Grade 4 Benchmark 
4.3.1. Explain how simple food chains and food webs can be traced back to plants. 
 
Learning Objectives 

Lesson 4.1 
1) Each student will make a statement and ask a question about coral reef 
organisms 
2)  Students will be able to identify facts from fictional statements about the 
organisms that live in a coral reef. 
3) Students will learn vocabulary pertaining to coral reefs. 
Lesson 4.2  
1) Students will be able to replicate a 3D coral reef using different growth 

forms and zones in mural.  
Lesson 4.3  
1) Students will be able to demonstrate the relationships between plants and  

animals in a coral reef food chain. 
 
Duration: 
 Lesson 4.1: 1 hour 
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 Lesson 4.2: 1 hour 
 Lesson 4.3: 2 hours 
  
Materials: 
 Lesson 4.1: Zerox KWL chart of Coral Life Cycle and Background for  

each student 
Lesson 4.2:  

• Paints 
• Markers 
• Pictures of coral 
• Construction paper 
• Tissue paper 

 Lesson 4.3  
• Coral community cards (one copy of each coral community sheet) 
• Coral community drawing (copy onto a transparency and 1 per student) 
• Food chain diagram (1 for each group) 
• Tape 
• Stapler 
• Roll of string or yarn 
• Scissors 
• Construction paper 
• Drawing pens 
• Colored markers 
 

Assessments 
 Formative Assessment 

• Create a coral that represents the growth form that was chosen for the coral 
reef mural. 

 Summative Assessment 
• Have students draw a food chain found on a coral reef. Have them write what 

a decomposer, carnivore, herbivore, omnivore and producer are and label each 
in their picture. 
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Lesson 4.1: KWL chart and Background article 
 
Learning Objectives: 

1) Each student will make a statement and ask a question about coral reef 
organisms 
2)  Students will be able to identify facts from fictional statements about the 
organisms that live in a coral reef. 
3) Students will learn vocabulary pertaining to coral reefs. 

 
Duration: 45 minutes 
 
Materials: Zerox KWL chart and background article  
 
Procedure for teacher:  
Draw a KWL chart on the board. Begin by asking students what they know about 
what type of organisms live in coral reefs. Next, ask students what they would like 
to know about what organisms live in coral reefs. Later on the students will come 
back to these charts and fill in what they did learn about coral reefs organisms.  
 
Have students read the short background article in the Circle of Life. Break the 
students up into groups and divide up paragraphs of the reading to the groups. Have 
the groups write down what they learned from the paragraph. Ask the class if this 
article has answered any of their questions from earlier in the lesson. Also ask the 
class if they have any additional question based on the reading. 
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Background article on coral reef organisms 
Coral reefs are complex communities of plants and animals. The colonies of corals 
that grow next to and on top of each other form the basis for this fascinating 
community, providing food, shelter, and diverse living spaces for many kinds of plants 
and animals. One way to understand the complex relationship among the plants and 
animals is to examine the roles that different species play in the coral reef 
community. 
 
Corals are unique in that they play a dual role as producers and carnivores. The 
producers in the coral community also include the microscopic phytoplankton and the 
larger algae that use the energy from the sunlight to convert water and carbon 
dioxide into sugar in the process of photosynthesis. The producers are the basis of 
the food chain, providing food for the herbivores, such as the turtles and colorful 
parrotfish that live on the reef. Carnivores, such as moray eels, monk seals, and 
sharks prey on the herbivores, which helps to keep their population in balance. 
Darting among the corals are many beautifully colored fish that have adapted to 
feed on both plants and animals. These omnivores include the moorish idol, reef 
triggerfish, and the raccoon butterflyfish. Finally, the coral community would not be 
complete without the creatures that make up nature’s cleaning crew. These 
decomposers include the crabs and lobsters that scavenge for food, feeding on 
decaying plants and animals.  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Background article from: Circle of Life. February 2005. Navigating Change: Land to Sea Connection. Bishop Museum.  
Website: www.hawaiianatolls.org/teachers/curriculum/final/WebUnit2.pdf 
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KWL CHART 

     
What you know about 
the organisms that 
live in coral reefs 

What you want to 
know about the 

organisms that live in 
coral reefs 

What you learned 
about the organisms 
that live in coral 

reefs 
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Lesson 4.2: Create a Reef 
 
Learning Objectives:  

1) Students will be able to replicate a 3D coral reef using different growth 
forms and zones.  

 
Duration: 1 hour 
 
Materials: 

• Paints 
• Crayons 
• Markers 
• Pictures of coral 
• Drawing Paper 
• Colored tissue paper 

 
Teacher preparation:  
Show the students a video clip of a Hawaiian coral reef. Then, inform the students 
that they will be making their very own coral reef which will be home to a number of 
species of plants and animals. Have each student pick a growth form of coral that 
they would like to create. Then, fashion the reef by collating and sticking together 
the coral pictures on a wall of the classroom. This coral reef mural will be used in 
later activities. Place the corals into the zones that they belong as found in the coral 
growth forms worksheet according to wave energies and light levels each growth 
type prefers. See the picture below as an example: 
 

 
 
Label bubble boxes with the descriptions: High Light Levels/ Shallow Water 0-6m; 
Moderate Light Level/ Occasional Wave Energy 6-13m; Lower Light Levels/ Low 
Wave Energy 13-25m; Very Low Light/ No Wave Energy 25m+ 



PRISM Coral Reef Ecology                    Lesson 4: Coral Reef Organisms 
 

 Lesson 4.3 Circle of Life 
 
Learning Objectives: 

1) Students will be able to demonstrate the relationships between plants and 
animals in a coral reef food chain. 

 
Duration: 2 hours 
 
Materials 

• Coral community card pictures and descriptions (1 copy per group) 
• Coral community drawing (1 for each student) 
• Student research sheet (1 for each student) 
• Food chain diagram (1 per student) 
• Tape 
• Stapler 
• Roll of string or yarn 
• Scissors 
• Construction paper 
• Drawing pens 
• Colored markers 
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Teacher preparation 
1. Model labeling the role of a few organisms in the coral reef community (producers, 
herbivores, omnivores, carnivores, and decomposers) as an example on a 
transparency of the coral community drawing and review the background article that 
was read as a class. The dotted lines on the drawing show what each organism feeds 
on. Hand out the coral community drawing to each student and ask them to label each 
organism with what role it plays in the coral reef community. Foster a class 
discussion on the interdependence of the organisms that live on the coral reef. 
2. Divide the class into six teams- the producers, herbivores, omnivores, 
decomposers and two teams of carnivores. Give each team one page of coral reef 
community card pictures and the matching sheet of coral reef community card 
descriptions. Have the students match the descriptions for each organism to its 
picture using the descriptive factor or other clues they find within the organism’s 
description.  
3. When teams complete matching up their picture with the description of the 
organism double check the match ups with your teacher answer sheet.  Have the 
students present their coral community cards to the class.  
4. Ask the students as a group to match up the rest of the cards from what they 
learned from their classmate’s presentations. 
5. You can play three games using these cards: 

Food Frenzy and Food Chain Slap are variations of the same game that focus 
on the food chain. In order to make points the player will need to form a food 
chain with at least four out of the five coral community members. Examples of 
winning cards are carnivore-omnivore-herbivore-producer or decomposer- 
carnivore- omnivore- herbivore. Modifications can also be made by using five 
out of five coral community members. 
Food Frenzy 
1. Begin by having one player shuffle the coral community cards and place the 
pile in the middle of the circle. The players should each draw one card at a 
time and look at their cards to see what they want to keep making four out of 
the five members of the food chain. A player can only hold four cards in their 
hand at one time. Any card that is not wanted by a player should be discarded 
face down in a separate pile. When a player gets 4 cards in the food chain 
they need to shout “ FRENZY.” Then the game is over and can be replayed. 
Once players can easily choose 4 out of five members of the food chain 
challenge the playing groups to make five out of five members of the food 
chain. 
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Food Chain Slap 

1. Begin by having each group sit in a circle with the coral community cards 
(picture side face down). Each player will start out by drawing a card 
and decide if they want to keep it for their food web. If the player 
decides not to keep it, the card should be passed placed back into the 
pile. Once a player has the five feeding groups of the food they should 
slap their combination down and shout “Food Chain”. The group will then 
use the food chain diagram to place the cards into the right spot and 
check if the player is correct. If the player is not correct the group 
can keep playing until there is a winner. The group can keep the score 
for how many games each player has won until time is called. 

 
6. If time allows play the Circle of Life game as an additional game to stress the 
food chain concept. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 



PRISM Coral Reef Ecology                    Lesson 4: Coral Reef Organisms 
 

 

Circle of Life Game 
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6. Wrap up the session by asking the class some of these discussion questions: 
• What keeps the circle of life going? 
• How is the circle of life like a web? 
• What is the source of energy for the community? 
• How would the coral ref community be affected if we eliminated one of the groups? 
• What do producers provide for the community? 
• What do consumers provide for the consumers? 
• Which of the groups do you think has the highest population of species? Why? 
• What role do seabirds play in this community? 
 

Homework: Have each student come up with a game they could play using the coral reef 
community cards, write down the rules and then teach the game to a peer.  Examples 
could be Concentration, Hangman, Crossword Puzzles, Jeopardy, 21 questions.  

 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Source: Circle of Life. February 2005. Navigating Change: Land to Sea Connection. Bishop Museum.  
Website: www.hawaiianatolls.org/teachers/curriculum/final/WebUnit2.pdf 
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Label each animal in the food chain diagram with being an omnivore, herbivore, 
producer, consumer, or decomposer. 

 

  



PRISM Coral Reef Ecology                    Lesson 4: Coral Reef Organisms 
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Essential Question: What does it take to be a survivor? 
 
Lesson at a Glance: Students will learn what adaptations fish have in order 
to survive to life in water. Activities include a thought swap on what a fish 
needs to survive, dressing up as a fish, observing and comparing fresh fish 
and creating their own fish. 
 
Hawaii DOE Content Standard: 
Science 3: Life and Environmental Sciences: Organisms and the Environment 

• Understand the unity, diversity, and interrelationships of organisms, 
including their relationship to cycles of matter and energy in the 
environment. 

Science 5: Life and Environmental Sciences: Diversity, Genetics, and 
Evolution 

• Understand genetics and biological evolution and their impact on the 
unity and diversity of organisms. 

 
Grade 4 Benchmarks: 
4.3.2 Describe how an organism’s behavior is determined by its environment. 
4.5.2 Describe the roles of various organisms in the same environment. 
4.5.3 Describe how different organisms need specific environmental 
conditions to survive.  
 
Learning Objectives:  
     Lesson 5.1 

1) Students will be able to state prior knowledge of fish 
Lesson 5.2 
1) Students will be able to find examples of fish survival strategies in a 

video 
Lesson 5.3 
1) Students will be able to identify the body parts of a fish 
2) Students will know different kinds of fishes have many similarities 

since all are adapted to be survivors in a water habitat. 
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Lesson 5.4 
1) Students will learn new vocabulary about fish adaptations through 

visual images. 
Lesson 5.5 

   1) Students will be able to investigate and observe the adaptations of  
       fresh fish. 

2) Students will be able to make predictions about where fish live and 
what type of food it eats. 

Lesson 5.6 
1) Students will be able to create a 3-D fish with adaptations 

necessary for a certain habitat and be able to defend the 
adaptations they chose. 

 
Duration 
Lesson 5.1: 1 hour 
Lesson 5.2: 1 hour 
Lesson 5.3: 1 hour 
Lesson 5.4: 1 hour 
Lesson 5.5: 1 hour 
Lesson 5.6 1 hour 
 
Materials 
Lesson 5.1:  

• Colored markers 
• Paper 
• Pencils 
• Chart paper/ white board 

Lesson 5.2 
• Video of fish in a natural habitat 
• What It Takes to be a Survivor (1 per student) 

Lesson 5.3 
• Fish body parts (see Getting Ready) 
• Fish Formation dress up script 
• Ballon 
• Butcher paper (about 8 ft.) or ½’’ foam rubber 
• Permanent color markers 
• Elastic (2 ft. of ½’’ width; 2 ft. of 1’’ width) 
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• Plastic wrap (3 ft.) 
• Red felt or red construction paper 
• 2 ft sq. of camouflage-colored construction or butcher paper 
• 3 ft x 1 ft ocean blue construction or butcher paper for countershade 

coloration (See Getting Ready) 
• White poster board (railroad board) 
• Overhead projector 
• Transparency of pattern sheet 
• Scissors 
• Clear plastic tape (lots) 
• Key Concept 
• Posters of various fish 
• Camera 

Lesson 5.4 
• 30 or more colored pictures of a variety of fish 
• Posters of various fish displayed around the room 
• Videotape of fish 
• Colored markers 
• 6 sheets of chart paper 
• 1 sharp pointed scissors 
• 1 pair tweezers 
• 1 Anticipatory Guide About Fish copied onto large chart paper 
• Fish Adaptation Charts (4) for Body Shape, Tail Shape, 

Mouth/Teeth/Gill Rakers and Coloration Patterns. See sample charts 
in getting ready. 

• Optional: Reference books on fish 
Lesson 5.5 

• 1 fresh fish 
• 5-6 gallon size plastic freezer bags 
• 1 tray for each fish 
• 5-6 pairs of disposable gloves 
• 1 Fish Feature Worksheet  
• 1 Anticipatory Guide About Fish Student Sheet 
• 6 sheets of blank paper 
• Colored markers 
• A few paper towels 

Lesson 5.6 
• Create a Fish worksheet (1 per student) 
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• Markers and colored pencils 
• Blank piece of paper (1 per student) 
• Key Concept printed out on paper 

o Different kinds of fishes have many similarities since are all 
adapted to be survivors in a water habitat. 

• Craft supplies 
• Newspaper 

 
Assessment: 
 Formative: 
 1. “What It Takes to be a Survivor” worksheet 
 2. Drawing of fish anatomy 
 
 Summative: 
 1. 3-D fish that describe adaptations they have learned and are able  
             to defend the adaptations they chose.  

2. Test on fish anatomy 
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Lesson 5.1: What does it take to be a survivor? 
Source: Fish Formation! MARE Coral Reef Draft.  Lawrence Hall of Science. 

 
Learning Objectives:  
1) Students will be able to state prior knowledge of fish 
 
Duration: 1 hour 
 
Materials: 

• Colored markers 
• Paper 
• Pencils 
• Chart paper/ white board 

 
Teacher preparation: 

1) Tell students that during this introductory activity they will get a 
chance to talk with different classmates. They need to cooperate, 
follow directions, and talk quietly with each of their partners. 

2) Ask students what a good listener should do [you don’t interrupt; you 
look directly at the person]. In Thought Swap each person will be able 
to discuss each question or topic. To have a good discussion each 
partner should be a good listener and speak clearly when it is their 
turn.  

3) Have students stand shoulder to shoulder to form two parallel lines, 
so each person is facing a partner. Students should be standing side 
by side at least six inches apart. 

4) Tell students you will be asking a question to giving them an idea to 
talk about with their partner that is facing them. They will have a 
minute to talk. 

5) Pose the first question for students to discuss from the list which 
follows #7 below. Walk along the two lines to help shy or resistant 
partners get started and to eavesdrop on conversations. When you call 
time, have students report something that their partner told them. 

6) Before the next question, tell students the line needs to move along. 
Have one of the lines move one position to the left so that everyone is 
facing a new person; the person at the end of the line walks around to 
the beginning of the line. Everyone now has a new partner. 

7) Repeat steps five and six until you have asked all the questions below: 
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• What features or adaptations do people have to help us live 
successfully on land? (Features that help organisms survive and 
thrive in their habitat are called adaptations). 

• What features do fish have that help them to live so 
successfully in water? (fins and tail for movement, gills, scales, cold 
blooded) 

• Compare fish and people. What adaptations do we all have in 
common? (Possible awnsers: both have a way to breathe, move, get 
food, have babies, sense the surroundings and habitat, protect 
themselves from enemies, etc.) 

• How are people adapted to be good predators of fish? What 
have people invented to help us catch fish? 

• Let’s say you were fishing one day and caught a really cool 
fish. If you had  a chance to ask an ichthyologist (someone 
who studies fish) some questions about your fish, what 
questions would you ask?(Possible questions might include about its 
lifestyle, what it eats, who eats it, if it is a fast or slow swimmer, if it is 
good to eat) 

• What sort of questions do you think the ichthyologist would 
like to ask you about the fish you caught? (Where did you catch 
it? What did you use for bait to attract it? Was it hard to catch? Are 
you going to eat it?) 

• Where do you think the ichthyologist got all the information 
she shared with you about the fish? What do you think you 
could do to find out all you could about a fish that you might 
catch or buy in the store? (From books, internet, experiences, ask 
someone) 

8. Have students sit down at their desk with their last Thought Swap 
partner and prepare to do the next activity together.  
 
Two on a Pencil 

1. Have students work with their last partner from Thought Swap. 
Distribute a sheet of blank paper and one pencil to each pair. Have 
them put the sheet of paper between them and have them both hold 
onto the same pencil. Tell the students that they are going to work 
together to draw a picture of an animal-any animal, real or imaginary-
without talking to one another! Tell them they need to include in their 
drawing all of the features or parts of the animal that they can think 
of to help it to survive in its habitat.  
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2. Tell them that after they finish their drawing, they can again speak to 
one another. Have them discuss with each other an label all the parts 
they included and a briefly describe in writing why it need that part 
to survive in its habitat. [They might suggest some of the following: 
senses (eyes, ears, nose, taste, touch); fins or legs for movement (to 
capture food, get exercise, escape predators); teeth (for capturing 
and eating food or for defense); nose for breathing; scales or fur (for 
protection or camouflage).  

3. Have volunteers share their drawings and descriptions with the class. 
List the parts on the board as they describe them. Now ask them to 
help you organize the parts they described into larger categories such 
as the following: 

• Breathing 
• Body covering 
• Senses 
• How they get around 
• What they use to eat 

4. Write these categories on the board and tell students that these are 
the features of animals that help them to survive in their habitat.  
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Lesson 5.2: What It Takes to be a Survivor 
Source: Fish Formation! MARE Coral Reef Draft.  Lawrence Hall of Science. 

Learning Objectives:  
1) Students will be able to find examples of fish survival strategies in a 

video 
 
Duration: 1 hour 
 
Materials:  

• What It Takes to be a Survivor worksheet 
• Video of fish- If in Hawaii can play Hawaiian Blue: The Encounters by 

Ziggy Livnat.  
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“What It Takes to be a Survivor” 

 
• Breathing 
 
 
 
 
 
 
• Body covering 

 
 
 
 
 
 

• Senses 
 
 
 
 
 

• How they get around 
 
 
 
 
 

• What they use to eat 
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Lesson 5.3: Dress up like a fish 
Source: Fish Formation! MARE Coral Reef Ecology Draft 

 
Learning Objectives 

1) Students will be able to identify the body parts of a fish 
2) Students will know different kinds of fishes have many similarities 

since all are adapted to be survivors in a water habitat. 
 
Duration: 1 hour 
 
Materials: 

• Fish body parts (see Getting Ready) 
• Fish Formation dress up script 
• Ballon 
• Butcher paper (about 8 ft.) or ½’’ foam rubber 
• Permanent color markers 
• Elastic (2 ft. of ½’’ width; 2 ft. of 1’’ width) 
• Plastic wrap (3 ft.) 
• Red felt or red construction paper 
• 2 ft sq. of camouflage-colored construction or butcher paper 
• 3 ft x 1 ft ocean blue construction or butcher paper for countershade 

coloration (See Getting Ready) 
• White poster board (railroad board) 
• Overhead projector 
• Transparency of pattern sheet 
• Scissors 
• Clear plastic tape (lots) 
• Key Concept 
• Posters of various fish 
• Camera 

 
Procedure for teacher:  
Making the Costume: 
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The Dress up 
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Fish Formation Script 
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Lesson 5.4 Fish Adaptations 
Adapted from: It Takes All Kinds! MARE Coral Reef Ecology Draft 
 
Learning Objectives:  

3) Students will learn new vocabulary about fish adaptations through 
visual images. 

 
Duration: 1 hour 
 
Materials:  

• 30 or more colored pictures of a variety of fish 
• Posters of various fish displayed around the room 
• Videotape of fish 
• Colored markers 
• 6 sheets of chart paper 
• 1 sharp pointed scissors 
• 1 pair tweezers 
• 1 Anticipatory Guide About Fish copied onto large chart paper 
• Fish Adaptation Charts(4) for Body Shape, Tail Shape, 

Mouth/Teeth/Gill Rakers and Coloration Patterns. See sample charts 
in getting ready 

• Optional: Reference books on fish 
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Teacher Preparation: 
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Procedure for Teacher: 
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Fish Adaptation Charts 
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Lesson 5.5 Investigating a Fresh Fish 
Adapted from: It Takes All Kinds! MARE Coral Reef Ecology Draft 
 
Learning Objectives 

1.  Students will be able to investigate and observe the adaptations of  
    fresh fish 

4) Students will be able to make predictions about where fish live and 
what type of food it eats. 

 
Duration: 1 hour 
 
Materials: 
For each group of 5-6 students 

• 1 fresh fish 
• 5-6 gallon size plastic freezer bags 
• 1 tray for each fish 
• 5-6 pairs of disposable gloves 
• 1 Fish Feature Worksheet  
• 1 Anticipatory Guide About Fish Student Sheet 
• 6 sheets of blank paper 
• Colored markers 
• A few paper towels 
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Teacher Preparation: 
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Procedure for Teacher: 
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Lesson 5.6 Create a Fish 
Adapted from: Fish Formation and It Takes All Kinds! MARE Coral Reef Ecology Draft 

 
Learning Objectives:  
Students will be able to create a 3-D fish with adaptations necessary for a 
certain habitat and be able to defend the adaptations they chose 
 
Duration: 1 hour 
 
Materials:  

• Create a Fish worksheet (1 per student) 
• Markers and colored pencils 
• Blank piece of paper (1 per student) 
• Key Concept printed out on paper 

o Different kinds of fishes have many similarities since are all 
adapted to be survivors in a water habitat. 

• Craft supplies 
• Newspaper 

 
Procedure for teacher: 

1. Distribute a “Create a Fish” worksheet to each student. Have 
students pair up and work together to pick adaptations from each of 
the following categories and use them to design their own unique fish. 
Tell them to write down a detailed description for each of the 
features they choose and describe how it helps the fish to be adapted 
to its habitat.  

• Color (camouflaged, countershaded, striped etc.) 
• Body shape (long, flat, pancake, torpedo etc.) 
• Mouth size and position (under body like a shark, at end of a 

long snout etc.) 
• Size and shape of teeth and gill rakers 
• Special structures (such as lures, bioluminescence, whiskers, 

suckers) 
• Size (big, small, huge- be specific) 
• Speed (fast, slow, speedy in quick bursts) 
• Behavior (secretive, aggressive, sneaky, timid etc.) 

1. Distribute a sheet of blank paper and fine-point colored markers or 
colored pencils to each pair. Have students make a detailed drawing of 
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their fish in the habitat to which it is well adapted. Remind them to 
label all of its features and give their fish a name that suits it based 
on some of its features. 

2. Have students use a book or other resource to fins a similar looking 
fish. Have them write down some things their fish and the fish from 
the book have in common and list some facts about the fish from the 
book (habitat and range, what it eats, is it a commercially caught 
species and etc.) 

3. Students can then use their drawings to make a larger version of each 
image. After the students finish, have them flip over their drawing 
and trace it onto a new paper. Make the fish into a stuffed pillow by 
stapling them together (colored sides out), leaving one small opening 
and then stuffing it with newspaper.  

4. Students can then describe their 3-D model or costume to describe 
their creation and all adaptations to the class. 

5. Hold up the Key Concept and have one or more students read it aloud. 
Post the concept next to the list of categories to be a survivor. 

 
Different kinds of fishes have many similarities since all are 
adapted to be survivors in a water habitat. 
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Essential Question: How do products we use on land affect our ocean, coral 

reefs and beaches, and what can we do to solve this problem? 

 

Lesson at a Glance: Human and natural threats to coral reefs will be 

introduced to the students and a focus will be made on how marine debris 

affects coral reefs and its organisms. Students will devise a testable 

hypothesis about marine debris at a local beach and then create an 

experimental procedure to test their hypothesis. The students will graph 

their data, accept or reject their hypothesis, and then as a class compare 

their data to past studies of marine debris collection at the same beach. 

Students will also be able to describe how the use of technology has 

influenced the economy, demography, and environment of Hawaii.  

 

Hawaii DOE Content Standard 

Science 1: The Scientific Process: Science Investigation 

• Discover, invent, and investigate using the skills necessary to 

engage in the scientific process. 

Science 2: The Scientific Process: Nature of Science: Understand that 

science, technology, and society are interrelated. 

• Understand that science, technology, and society are interrelated.   

 

Grade 4 Benchmarks 

4.1.1 Describe a testable hypothesis and an experimental procedure. 

4.2.1 Describe how the use of technology has influenced the economy, 

demography, and the environment of Hawaii.  

 

Learning Objectives 

Lesson 6.1 

1) Students will be knowledgeable about natural and human threats to 

coral reefs 

2) Students will be knowledgeable about marine debris in Hawaii.  
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3) Students will be able to describe their reactions to why and how 

marine debris occurs and how we can decrease the amount of 

marine debris. 

Lesson 6.2 

1) Students will be able to categorize different types of debris 

2) Students will be able to determine how a material can influence 

what becomes marine debris. 

Lesson 6.3 

1) Students will be able to devise a testable hypothesis and an  

     experimental procedure  

Lesson 6.4 

1) Students will learn how to count and record the number of objects  

they see using a transect line. 

Lesson 6.5 

1) Students will be able to collect and categorize the data they   

     collected using the experimental procedure they created  

Lesson 6.6 

1) Students will be able to formulate and defend conclusions based on  

     the evidence they gathered.  

 

Duration:  

Lesson 6.1: 45 minutes 

Lesson 6.2: 45 minutes 

Lesson 6.3: 1 hour 

Lesson 6.4: 45 minutes 

Lesson 6.5: 1 day 

Lesson 6.6: 1 hour 

 

Materials 

 Lesson 6.1:  

• Background article- Marine Debris in Hawaii brochure from 

NOAA 

• Healthy vs. Unhealthy Reef picture 

Lesson 6.2 

• Marine Debris Observation Worksheet (1 per student) 

• Deep pan 

• Sink 

• Water 
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• A variety of trash items 

• Beach glass 

 

Lesson 6.3:  

• Human Impact and Marine Debris Power Point 

• Human Impact Worksheet (1 per student) 

• Hawai`i data sheet ( 1 per team) 

Lesson 6.4  

• Various items of trash in different numbers (ex. 3 cups, 5 

bottle caps, 4 candy wrappers) 

• Collecting data using a transect line worksheet (1 per student) 

Lesson 6.5:  

• Trashbags 

• Gloves 

• Sun protection for students (sunscreen, hats) 

• Dealing with Marine Debris (zerox onto transparency) 

Lesson 6.6: 

• Human Impact Worksheet from Lesson 6.2 

 

Assessment: 

  Formative 

• Complete Journal entry from Lesson 6.1 . 

• Complete the Marine Debris Observation Worksheet 

• Complete the Human Impact Worksheet 

 

  Summative 

• Have students in groups create a project such as a brochure, 

poster, visual aid, drawings etc. to display to the community the 

effect marine debris has on the environment, the people and the 

economy. Use visual aids to show the project in action.  Display the 

art in the community or have students visit classrooms to 

disseminate their artwork and message.  
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Lesson 6.1: Background reading and Power point on 

Marine Debris in Hawaii 
 

Learning Objective: 

1) Students will be knowledgeable about marine debris in Hawaii.  

2) Students will be able to describe their reactions to why and how 

marine debris occurs and how we can decrease the amount of 

marine debris  

 

Duration: 45 minutes 

 

Materials: Background article- Marine Debris in Hawaii brochure from 

NOAA, Healthy vs. Unhealthy Reef picture 

 

Procedure for teacher: 

1. Make a list with the class on: What destroys a coral reef?  

2. Ask the class how they could categorize the items that were listed under 

a bigger sub heading. Humans? Natural?  

3. Read the brochure on marine debris in Hawaii from NOAA as a class 

4. Stimulate research questions they might want to ask if they are beach 

researchers that will later be used to form hypothesis. Example questions 

you could look for are a) What are the five most common types of marine 

debris items we will find? b) Will cigarette butts be the most typical item 

found? c) How does marine debris affect coral reef organisms? 

5. As a class, have the students write a journal entry on their reactions to 

these questions: 

a. What do students think about plastic in the ocean?  

b. Where does plastic go? 

c. Does it go away?  

d. What types of animals are the most affected?  

e. How we use plastic in our daily lives? 

f. How can we reduce plastic waste in the ocean 

6. Distribute the Healthy Reef vs. Unhealthy Reef picture and have students 

draw and color their pictures. 

 

Homework: .Challenge students to keep track of all of the disposable plastic 

items, including packaging on products, they use during one full day. Have 



PRISM Coral Reef Ecology                                Lesson 6: Human Impact to Coral Reefs 

 

them list each item and make note of what they do with it when they are 

finished using the product. Ask students to share with their classmates and 

describe how they disposed of plastics, including ways that they reduced 

(used alternative products), reused, or recycled the next day. 

 

 

 

 

 

 

 
 

Perform these human impact coral dramas with your class: 

 

1. Polyp being stepped on or crushed 

-Opened, healthy polyp immediately closing (“Ouch” sound effect) 

 

2. Polyp dying 

- (“cough, cough, greasy” sound effect)- symbolize being covered with 

oil. 

- (“hot, hot, hot” sound effect) symbolize sea temperature rise from 

global warming. 

- (“coughing, gasping; I can’t feel the sun; Nooo” sound effect) 

symbolize being smothered by sediment/algae or marine debris 







                   Healthy Reef vs. an Unhealthy Reef        Name________________ 
            
Directions: Draw a picture of a HEALTHY coral reef in the left hand column. Draw a picture of a UNHEALTHY coral reef 
impacted by human and natural threats in the right hand column. 

HEALTHY UNHEALTHY 
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Lesson 6.2: Types of Marine Debris 
 

Learning Objectives: 

1) Students will be able to categorize different types of debris 

2) Students will be able to determine how a material can influence 

what becomes marine debris. 

 

Duration: 45 minutes 

 

Materials:  

• “What will become Marine Debris” Worksheet (1 per student) 

• Deep pan (1 for each group) 

• Sink 

• Water 

• A variety of marine trash that can become marine debris 

• Beach glass 

 

Teacher Procedure: 

1. Have the students separate the trash into different piles (plastic, 

glass, rubber, metal, paper, wood, and cloth). 

2. Have the students form into small groups and choose a few items of 

marine debris to experiment with. Have the students record their 

observations in the Marine Debris Observation Worksheet for each 

object that they test.  

3. Discuss the impact humans have on their surrounding environment. 

How do people use plastic items in their daily lives? How do these 

trash items (ex. plastic, glass bottles, and cigarettes) affect our 

economy? How do plastics and other forms of debris get into the 

ocean? How is plastic marine debris different from biodegradable 

materials? Brainstorm ideas about how people can reduce the amount 

of debris in our oceans. Every one of us makes daily choices about 

products we buy, where to discard trash, and if we want to help clean 

up a mess that someone else left. The debris that is in the marine 

environment affects different animals and plants depending on the 

different material, shape and size on the item.  
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Name__________ 

What will become Marine Debris? 
Make a prediction about each trash item to see if it classifies as marine debris. Will it sink? Float? 

Is it carried easily by the wind? Write a Y for yes and N for no in each “Prediction” column. Test 

the item and then record your result again as yes or no under the column titled “Result.”  

                                                                   

                     CARRIED BY    
         ITEM                           SINK?                  FLOAT?             THE WIND?          

   

 Prediction   Result Prediction   Result Prediction Result 

1.        

2.       

3.       

4.       

5.       

6.       

7.       

8.       

9.       

10.       

11.       

12.       

13.       

14.       

15.       
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Follow-up Questions on Marine Debris: 
 

1. Which items were the most buoyant? 

 

 

 

 

 

2. What items surprised you? Why? 

 

 

 

 

 

3. Which items do you think would harm coral reef organisms the most? Why? 

 

 

 

 

 

4.  Is any of the items biodegradable? 

 

 

 

 

 

5. List at least three things you can do to spread the word and protect our oceans and 

coral reefs from marine debris!! 

 

1. 

 

 

2. 

 

 

3. 
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Lesson 6.3: Research question, Hypothesis and 

Experimental Design 
 

Learning Objectives 

1) Students will be able to devise a testable hypothesis and an  

         experimental procedure 

 

Duration: 1 hour 

 

Materials: 

• Human Impact Worksheet (1 per student) 

• Pictures of a local beach where the cleanup will be held 

• Hawai`i data sheet 

 

Procedure for teacher: 

Prep the students on the scientific process of how to create a research 

question, hypothesis, and experimental procedure. Let the students know 

that they will be doing a marine debris cleanup at the local beach.  

 

Have the students form into small groups and create a testable hypothesis 

based on marine debris. Show the students the past data from the same 

beach and have them create a research question and hypothesis based on 

the past data or from the setup of the beach. Possible hypothesis could be: 

• Cigarettes will be the most abundant type of marine debris at the 

beach (reasoning: based on past data that cigarettes will be found the 

most again) 

• More trash will be found near the shoreline than by the parking lot  

After each group has formed a hypothesis, have them think of how they 

would like to collect repeatable data for their study. Ask them to write down 

several ways they could collect their data on a piece of scratch paper and 

then discuss the strategies they thought of.  After they have decided upon 

an experimental design, have them write the final group consensus on their 

Human Impacts Worksheet.  
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                                 Name___________ 

Human Impacts Worksheet 

 
Before Data Collection: 
 

Research Questions: (What do you wonder about marine debris 

found on the beach?) 
 

 

 

 

 

 

 

Hypothesis: Write a complete sentence of what you think you will 

find. The key word is “testable”. State your awnser in a “If 

……then…..because….” format) 
 

 

 

 

 

 

 

Experimental Design: How will you collect your data? (Devise a 

method to test your hypothesis) 
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After Data Collection 

 

Data Analysis: What did you find at the beach? Count and 

categorize your findings. Using graph paper, chart your results. 

Summarize your results below. 
 

 

 

 

 

 

 

 

Summary and Conclusions: Review the results and make a 

decision. Does the data support or refute the hypothesis? Explain 

 

 

 

 

 

 

 

 

Implications: From your findings, what do you recommend we do 

to malama (care for) the marine environment? How can we share 

our results? Think of ideas to share what you learned with your 

school and community. Do it! 
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Lesson 6.4: Collecting data using a transect line 
 

Learning Objective:  

2) Students will learn how to count and record the number of objects  

they see using a transect line. 

 

Duration: 45 minutes 

 

Materials:  

• Various items of trash in different numbers (ex. 3 cups, 5 

bottle caps, 4 candy wrappers) 

• Collecting data using a transect line worksheet (1 per student) 

 

Teacher procedure: 

1. Use a piece of masking tape to create a transect line on the floor of 

your classroom or somewhere outside.  

2. Spread the trash along both sides of the transect line.  

3. Have students list and tally the types of trash they notice. 

4. Have the students graph their results of the items and number that 

were counted.  

5. Discuss with the class whether each person in the class does or does 

not have the same count of each item and the importance of 

repeatability in science. 
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        Name_____________ 

 

Collecting Data using a Transect Line Worksheet 
 

Item      Number that was collected 

1.  

2.  

3.  

4.  

5.  

6.  

7.  

 

Graph the results from your trash collection 
 

0
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Lesson 6.5: Beach cleanup at a local beach 

 
Learning Objectives: 

1) Students will be able to collect and categorize the data they   

     collected using the experimental procedure they created  

 

Duration: 1 day 

 

Materials:  

• Data collection spreadsheet for each group 

• Trashbags 

• Gloves 

• Sun protection for students (sunscreen, hats) 

• Dealing with Marine Debris (zerox onto transparency) 

 

Teacher Procedure: 

Have students collect data using the collection strategy in Lesson 6.3. Upon 

returning to the class, have the students count the trash and categorize it 

using the spreadsheet provided. Upon completion of counting and 

categorizing the collected marine debris, cumulate the data from all the 

groups and demonstrate to the class trends that are seen in the data. Also, 

weigh the amount of trash the group collected as a whole and calculate the 

distance the class covered during their collection. On the overhead, display 

Dealing with Marine Debris and read it as a class. Have students write a 

journal article for homework on their thoughts about the fieldtrip and the 

amount of marine debris they collected.  

 

Outreach Activity: Have the students make posters using the trash they 

found and messages they want to communicate to the public about reducing 

marine debris. Post the posters around school or town.  
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Lesson 6.6: Results and Conclusions 
 

Learning Objectives:  

1) Students will be able to formulate and defend conclusions based on  

               the evidence they gathered. 

 

Duration: 1 hour 

 

Materials:  

• Human Impact Worksheet from Lesson 6.2 

 

Teacher Procedure 

Have the students fill in their findings from their data collection and 

conclude what they found. Was their hypothesis correct? Finally ask them to 

write what they recommend we do to care for the marine environment. 
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