Sea Monkey Adventures: 

Adapted from Rebecca Strong and Louis Burnett’s activity 

“”Little Shrimpers: A Brine Shrimp Activity”

Sara Parr and Sigrid Smith


Grade Levels: K-8

Length of Lesson Sequence: one hour long class period 

Brief Description: Students will explore the idea of stimulus and response. Students will think of possible stimuli that the brine shrimp might respond to, and then design an experiment to test the responses of the brine shrimp to the stimuli. Students will conduct the experiment and draw conclusions based on their data. 

Content Statements/Standards Covered:

B1.1A Generate new questions that can be investigated in the laboratory or field.

B1.1B Evaluate the uncertainties or validity of scientific conclusions using an understanding of sources of measurement error, challenges of controlling variables, accuracy of data analysis, logic of argument, logic of experimental design, and/or the dependence on underlying assumptions.

B1.1C Conduct scientific investigations using appropriate tools and techniques (e.g., selecting an instrument that measures the desired quantity--length, volume, weight, time interval, temperature--with the appropriate level of precision).

B1.1D Identify patterns in data and relate them to theoretical models.

B1.1E Describe a reason for a given conclusion using evidence from an investigation.

B1.1h Design and conduct a systematic scientific investigation that tests a hypothesis.  Draw conclusions from data presented in charts or tables.

[the other objectives in B1.1 Scientific Inquiry could be incorporated as well]

B2.6a Explain that the regulatory and behavioral responses of an organism to external stimuli occur in order to maintain both short- and long-term equilibrium.

Objectives of Lesson:

Students will be able to:

*Define stimulus and response

*List possible stimuli to which brine shrimp may react

*Design an experiment to test response of brine shrimp to external stimuli

*Collect and analyze data

*Identify manipulated and responding variables

*Work cooperatively in groups

Materials and Resources


To hatch the sea monkeys: 

*Sea monkey kits can be purchased online at multiple sites (including www.seamonkeys.com), at pet stores, or ordered from biological supply companies.

*Clear containers to house the sea monkeys

For experiments:

All will need:

Paper towels

Eye droppers (one per group)

Petri dishes with lids (one per group)

A variety of other supplies.  You might have available:

pH paper

Aluminum foil

Air pump with tubing

Vinegar

Ammonia

Flashlight

Ice

Heating pad

Sea salt solutions of different salinities

Artificial plants

Index cards

Water from a tank of predators (see Extensions below)

Stopwatches

Graph paper 

Different colors of paper

Other useful equipment/supplies:

Dissecting scopes and/or magnifying glasses.

Strategy

· Inquiry cycles: finding and explaining patterns in data (arguments from evidence) 

· Experimental inquiry: predict-explain-observe-explain (POE)
Observations, patterns, and explanations

In the chart below, describe the connected observations, patterns, and explanations or models that you will use for your session.

	Observations or experiences (examples, phenomena, data)
	Patterns (laws, generalizations, graphs, tables, categories)
	Explanations (models, theories)

	1.  Observe the sea monkey behavior

4.  Collect experimental data.
	2.  Look for patterns in the sea monkey behavior

5.  Look at patterns in data
	3.  Form hypothesis

6.  Evaluate support for hypothesis

	         Inquiry: Finding and Explaining Patterns in Experience


Activity set-up

Sea monkeys should be hatched according to the directions that came with the eggs. Don’t overfeed the sea monkeys. Keep the water clean…you can change it by shining a flashlight at the top of the water and draining from the bottom. Do keep the water well-aerated by pouring the water between containers daily (to create bubbles) or by using an aquarium air pump.

Note: Follow usual guidelines for animal care and for laboratory safety when using chemicals.

Introduction/Anticipatory Set

Ask the students what stimuli are. What are some examples of stimuli that they experience in their lives? You may show slides of things that will create a reaction by the students (funny, sad, gross, etc.). Then explain that this response happens for many things, across all senses. 
Activities of the Session

1. Divide the students up into groups (younger students in groups of four, older in groups of two). Each group should receive a petri dish with water and brine shrimp. Allow student time to observe the brine shrimp (~5 min), write or draw their observations, and write down any questions they have. If available, allow them to look at the sea monkeys under dissecting microscopes as well.  Have the groups share with the class things that they observed.

2. Explain that the creatures are brine shrimp, also known as “sea monkeys.” Correct anything that might have been said by the groups that might have been incorrect, and add as much information as is age-appropriate. 

3. Introduce the idea that the students are going to be conducting an experiment to see what kind of stimuli the brine shrimp will respond to. Have the students look over the materials that are available, and design their own experiment. Students should get approval before conducting their experiments. 

Ask each group to answer questions about their activity such as:

a. How will you measure the brine shrimps responses? 

b. What is your treatment (the environmental change you are applying)?  What is your control treatment?  (What will you compare the responses to?)

c. What do you expect to happen. Why? 

d. Will you collect qualitative or quantitative data?

e. How many shrimp will you use? Why did you choose that number?

f. What are your manipulated, responding, and controlled variables?

g. What materials will you use?

h. How would this response help a brine shrimp to survive?

Conclusion

When experiments are complete, groups can present their findings to the class.  

Ask the class to answer questions about their activity such as:

1. Can you think of another organism that might respond to the same stimulus? How could you test it?

2. Predict how a brine shrimp's predators and food sources might respond to the same stimulus.

3. Describe a brine shrimp’s ideal habitat.

4. What were some possible sources of instrument error? Of human error?

5. If you were to repeat this experiment, what changes would you make?

6. What grade would you give yourself for the work you did with your group? What grade would your group members give you?

Assessment

Assessment could be in the form of a lab quiz, a grade on the group presentations, a grade on the lab handout questions, checking the students' lab journals, etc.
Modifications and Accommodations (Optional)

If there a student who is visually impaired, microscopes, magnifying glasses, and other materials should be provided to help the students see the critters better. 

You may also want to consider giving the students more time if they need more time to ask questions or set up their experiments. 

You would also want to give written and oral instructions, and walk around to monitor students that seem to be off task. 

Extensions (Optional)

Students that have finished early could conduct a second experiment, could perform the same experiment on more animals/the same animals more times (this increases replication), or could possibly investigate the native habitat of the brine shrimp using the internet. 

Brine shrimp can be used in a variety of other lessons if they are maintained in the classroom, such as nutrient cycling, taxonomy, animal biology, etc. (see Resources below).  In addition, they are excellent models for predator-prey interactions.  For example, students could design experiments to test how prey (sea monkeys) recognize and respond to signals from predators (e.g., fish):  visual cues, chemical cues, water movement, chemicals from other injured prey, etc.  

Resources

This activity is an adaptation of www.the-aps.org/education/k12curric/activities/pdfs/strong.pdf 
Also see:

http://ng.netgate.net/~jlatham/Hatch.html
http://www.britishecologicalsociety.org/articles/education/resources/curriculum/brineshrimp/intro/
http://www.fiu.edu/~seagrass/class/pcb3043/lab5.html
pictures can be found by searching Google images

