
OPIHI: Introduction to Taxonomic Groups 
 
The OPIHI instructional model encourages students to develop expertise themselves. 
Students participating in the project become specialists, not just in intertidal ecology and 
diversity, but also in the species that they are monitoring. This makes the project more 
manageable for instructors, promotes student ownership of knowledge, and fosters 
collaboration between students. Students form a community of learners as they work 
together to develop expert knowledge and share questions and ideas with one another.  
 
This lesson sequence is a good way to begin an OPIHI project. It provides an 
introduction to the different intertidal taxonomic groups that students will be working 
with, while engaging them in the practices the project intends to build. We have found 
the taxonomic lesson here to be an especially powerful way to cultivate student 
ownership of knowledge as they become familiar with and explore the organisms within 
their group. It also focuses on building observation and recording skills and introduces 
students to the data notebooks that you may choose to use throughout the project. 
Finally, this learning strategy does not require large amounts of background knowledge 
of the instructor, because the focus is on making observations, asking questions, and 
determining how to answer those questions. Students are thus responsible for building 
their own knowledge.  
 
Depending on how you are structuring your project, you can adjust the assignment. If 
you are trying to gather information about biodiversity in an area, you may want to 
assign student groups to a wide range of taxa representative of the major invertebrate, 
algae, and/or fish groups. If you are focusing your project on monitoring a specific 
organism or group of organisms, you may wish to have all students explore those 
groups. For example, if your students will be monitoring invasive algae, you may want to 
begin your project by having all student groups explore algae. The labor can be divided 
by having student groups examine different species or different aspects of the biology of 
algae.  
 
Notes:  

• Before collecting organisms for this experience, be sure that you have the  
       appropriate permits if they are required by your local government.  
• Do not collect any organisms that are dangerous or endangered. Local wildlife  

       officials can help if you have questions.  Please do not overcollect! 
• Have a supply of bubblers and fresh seawater on hand to keep organisms  

       healthy and comfortable (See “Intertidal Organisms in the Classroom” under  
       Field Trips for a list of equipment and Hawaiian intertidal organisms that do well  
       in classroom aquaria). .   
• All organisms should be returned to the location from which they were collected.  

 
Organism Groups: 
 
These groups were based on an estimation of what would amount to approximately 
similar numbers of species for each group.  For instance, there are many snails, so they 
are a single group, and fewer species of bivalves, vermetids, chitons & cephalopods, so 
these are grouped together as “other mollusks.”  You can divide students into groups of 



two or more depending on class size.  Alternately, you can combine two or more groups 
of organisms for a single team of students.   
 

• Sponges 
• Cnidarians 
• Worms 
• Snails 
• Other Mollusks 
• Crabs 
• Other Crustaceans 
• Echinoderms 
• Tunicates and Bryozoans 
• Fish 
• Red Algae 
• Green and Brown Algae 



Introduction to Taxonomic Groups: Lesson Plan 
 
Day 1 
 
What do you know about your group warmup (pre-assessment). This activity gets 
students to think about their taxonomic group and what they already may know.  
 
 
Congratulations, You are in the ________ Group. You will be responsible for studying the 
organisms from this group that we find in the intertidal. You will be learning about them and 
sharing what you find out with the rest of your colleagues here in class and in the scientific 
community. You will collect, describe, and identify them when we begin our intertidal study in a 
few weeks. Right now, take a moment to write down what you currently know about these 
organisms. (Don’t worry if it isn’t much). 
 
 
Following the pre-assessment exercise, conduct a free exploration of the focus 
organisms: Provide each student group with their study organisms and a data notebook.  
 
During the first class session, they should have time to be creative and examine their 
organisms as they see fit, although you may wish to provide some guidelines for 
observation if you have concerns for safety of students or organisms or if your project 
has a particular area of focus you would like students to consider.  
 
Each group of students should make 5 observations and write down 3 questions that 
they have about their organisms. Although it is important for students to have the 
freedom to explore, it is also important to begin the practice of recording their 
observations and questions.  
 
During this opening session, we also recommend that students be given some time to 
explore what other groups are doing and talk to their colleagues, comparing the different 
types of organisms, or different observations.  
 
The primary goal of this first day is that they should begin to get into the practice of 
using data notebooks. At this point, let them record without guidance, but remind them 
to sign and date at end of each day’s work.  
 
Day 2 
  
Students should share their observations with one another. One way to do this is to 
have students swap notebooks and read each other’s notes.  This is a good lesson in 
clear note-taking.  Have students share at least one observation with the whole class. 
Questions asked by you or by other students will help them recognize where their 
recorded observations are unclear.  
 
Introduce notebook guidelines. We do this on the second day for impact. As students 
have to rewrite their first day’s observations to adhere to the more standardized format, 
they realize how much easier the work is when things are done thoroughly the first time, 



and that extensive observation and recording early will save time later. Reworking and 
rewriting incomplete or careless notes from the previous day’s work is a valuable 
lesson.  
 
The next step is for students to work on formalizing a question that can be answered via 
2-3 days of observation and experimentation and to develop a plan/procedure for 
answering it. It is most important that the students develop questions that they can 
answer through observation or simple experimentation, and they may require some 
guidance to do so. Questions like “how did sea slugs evolve?” or “What colors can 
shrimp see?” are not answerable questions within the context of this activity. They are 
too theoretical for direct investigation or require equipment and techniques that are not 
commonly available for classroom use. Questions like “Do anemones eat algae?” or 
“How fast do nerite snails move?” are answerable. Developing a testable hypothesis 
that is phrased in an “if, then, because” format is the easiest way to formulate an 
answerable question. A good guiding question to ask the students is “What is a question 
that you could answer in this classroom with available materials over the next 2-3 
days?” 
 
Make sure to leave ten minutes at end of class for reflection, new questions, etc., all to 
go into the notebooks. 
 
If the students are stuck on what to do, or have trouble formulating an answerable 
question, some suggested activities for different taxa are included in the table below: 
 
Taxonomic Group Activity 
Sponges Reaggregation- some sponges, if pressed through cheesecloth 

and kept in suspension in seawater will reaggregate over time. 
This can take a day or two.   
Dissect a sponge and look for symbionts  
Observe water currents using a drop of food coloring, or 
carmine red particles in suspension. 

Cnidarians Feed cnidarians, examining feeding response or preference for 
food items.  
Examine Aiptasia responses to stimuli like light and touch 

Worms Observe tubeworm behavior- worms pull into tubes following 
stimulus, how long does it take them to re-emerge?  
Carefully remove a Sabellid (featherduster) worm from its tube 
and observe how it rebuilds.  

Snails Compare types of shells.  
Observe snails using a radula to eat on a piece of glass that 
has dried flake food suspension on it.  
Observe crawling behavior on a piece of glass  
Avoidance/attraction behaviors- do snails prefer light or dark, 
certain colors, or follow other snails? (See “Snail Behavior” in 
Extending the Learning) 

Other Mollusks Observe slug movement  
Observe limpet behavior (as above for snails) 
Observe bivalves open and close shells in response to stimuli. 

Crabs Observe hermit crab shell switching by offering empty shells. 
(Crabs can be induced to leave the shells if gentle heat is 



applied to the posterior of the shell). 
Observe crab behavior and aggression. 

Other Crustaceans Observe shrimp behavior, especially snapping shrimp. 
Observe live barnacles (use dissecting scope) response to 
stimulus (e.g. food, light, touch) 

Echinoderms Collector urchin feeding and “collecting” (provide algae and 
other random classroom objects for urchin to carry).  
Compare movements of brittle stars, urchins, and cucumbers 

Tunicates & 
Bryozoans 

Observe clear tunicates,  
Observe water pumping (as with sponges, above). 
Use microscope to observe bryozoan zooids feeding.  

Fish Behavior observations  
Test feeding preferences 

Red Algae and  
Green & Brown Algae 

Observe differences in color, texture, branch type.  
Examine preferences of herbivores for different types of algae.  
Pick apart clumps of algae and determine what kinds of 
organisms are using it as habitat 

 
Day 3 
 
This is a day for students to work on answering the questions that they’ve developed 
during previous sessions. They may want to incorporate data tables, drawings, or 
diagrams into their notebooks. Make sure to leave ten minutes at end of class for 
students to record observations, additional thoughts, or new questions, in their 
notebooks. 
 
Day 4 
 
Students should continue to work on answering questions, and think of or try corollary 
experiments to answer new questions that have arisen. Again, be sure to leave ten 
minutes at end of class for notebook updates. As students work on their questions, they 
may need to strategize if it seems like their experiments will require additional time. We 
keep a quiet corner of the classroom set up for ongoing experiments so that students 
can maintain and regularly check algal cultures, tanks of cnidarians, or other organisms 
for further study.  
 
Day 5 
  
On this day students should complete projects or transition them to an agreed-upon 
space for maintenance if they need more time to collect data. Not all projects will be 
completed at the same time. Also, some organisms may not be agreeable to longer 
projects. There are some options for students who complete their projects or reach a 
good stopping point earlier: 
1) Photograph or sketch organisms or experimental setups. 
2) Use field guides and other books to identify organisms. Have students write down 
their identification and why they chose it in their notebooks. If they cannot identify it, 
make sure they describe it as thoroughly as you can. This is purposefully left until the 
end, because if students find out about their organisms in the field guide, they may 
reduce the number of questions they have, or eliminate observations due to disparity 
with the field guide.  



 Make sure students don’t rely solely on the photographs for their identifications, 
encourage them to read the accompanying text.  For example, an organism may have 
more color morphs than pictured. 
3) Write down any new questions that came up as they worked on their project and 
develop hypotheses for these new questions. Describe how they might test the new 
hypothesis.   
 
Following the free exploration period, you may choose to introduce a more detailed 
research project for students to conduct an independent research project on a particular 
group of organisms. The following questions can help guide a discussion to introduce 
the larger research project:  
 
• As you were doing your projects, what kind of new questions did you come up with?  
• What kinds of things do you want to know about these organisms?  
• What kinds of things do you think other people should know about them?  
• What are the goals of our project? Based on these goals, what should we know 

about these organisms?  



            Sample Assignment      
 
We will all be going to research marine organisms in the intertidal together. Although 
each of you has been assigned an area of specialization, you will no doubt encounter 
many different organisms and want to know about them. Since you are becoming the 
expert on the taxonomic group you are working on, you are going to have the 
opportunity to teach your classmates about your special group.  
 
What do you need to do?  
• Work with your team to find important information about your group.  
• Decide what information you need to share with the class. You will have half of a 

class period to present your information. 
• Decide how you are going to present that information. There are many choices: 

• Visual aids: posters, overheads, and models (indent these so they come under 
many choices) 

• Handouts 
• Demonstrations 
• Living organisms, slides, specimens and skeletons 

• Everyone is going to have an opportunity to present. Be respectful of others by not 
talking or playing around during their presentations. You will be responsible for 
information you receive from colleagues. You will need to use it when we are in the 
field.  

 
Think about the kinds of things that people might want to know about your organisms 
when they go into the intertidal. Your presentation should cover the critical information 
we discussed in class:  
• How do your organisms: 

• Get food? Where do they fit into the food chain? 
• Escape predation or protect themselves? 
• Move around (if they do move)? 
• Find mates and reproduce? 
• Deal with harsh environments or environmental changes?  

• What are their unique features?  
• Think about natural selection and how it may have acted upon them. How are they 

adapted to be successful and survive and reproduce?  
• Do they have any unique or unusual traits or behaviors?   
• How do they interact with humans? 

• Are they important to humans as a food or other resource?  
• Do humans have any other kinds of impacts on them? 
• Are they dangerous to humans in any way? 

• Over the course of your project, answer a questions from every group member. 



Sample Assignment Evaluation: 50 points total 
 
• Outline 25    
• Content- what are the main points you are going to share? What information will you 

be sharing with your classmates? Be very specific. I want to know exactly what you 
will be presenting. (15)  

• References. What materials did you use when planning your presentation? (5) 
• Completeness (5)  

 
Complete outlines must include:  
1. A marine fact and warm-up question related to your topic 
2. Notes on the information you will be presenting and who will be presenting it 
3.  Any copies of handouts, overheads that need to be made 
4.  List of materials that are needed for the presentation 
5.  At least two possible exam questions 

 
• Presentation 15 

 Each group will have 20 minutes to present their information.  
• Clear- Can we understand you? (2) 
• Interesting- Is your presentation interesting? (3)  
• Organization- Is your presentation organized and well-planned? Does it make good 

use of the time allowed? (3)  
• Participation- Did everyone in your group present equally? (2)  
• Professional- Did everyone in your group behave professionally and appropriately 

(this includes not talking when others are presenting)? (5) 
 

• Peer Review 10 
• This is a group project. Everyone is responsible for doing a fair share of the work. I 

will be asking your group members to anonymously provide feedback on how well 
you contributed to the project. (5) 

• Your audience will also be providing feedback on how well you presented the 
information. (5) 
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