Don’t Feed the Daphnia!
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Summary: 

Through the observation of the freshwater organism Daphnia, students will be able to see behavioral, internal, and physical responses to an internal stimulus (hunger).  
Subject: 

· Science: 6.12a Identify responses in organisms to internal stimuli
· Science: 6.2 Scientific Method
· Science: 6.1 Lab
Grade Level: 

· Target Grade: 6 

· Upper Bound: 9
· Lower Bound: 6
Time Required: 45 minutes 


Activity Team/Group Size: groups of 4 students (maximum)
Materials: 

· Daphnia organisms (see links in Multimedia support for information on where to buy Daphnia)
· Several quart-size jars with lids to serve as fish tanks
· Green algae
· Compound microscopes
· Microscope slides & cover slips
· Stop watches
· Thermometers
· Daphnia Worksheets (found at the end of this document)
· Small fine mesh bags (optional)
Reusable Activity Cost Per Class [in dollars]: $20 (quart sized jars with lids) 

Expendable Activity Cost Per Class [in dollars]: $20 (Daphnia and food) 

Learning Objectives: 

· Students will be able to observe a response to the internal stimulus of hunger.
Lesson Introduction / Motivation: 

Ask the students to describe specifically how they feel physically and what actions they take when they feel hungry, tired, or thirsty. Explain that these are all internal stimuli.  The signals (such as a growling stomach or a dry mouth) that our bodies send to us and the behavioral responses that we make are responses.  Explain also that behavioral responses to stimuli are usually the easiest to observe in live animals, but because Daphnia are nearly transparent it is a good organism to observe what happens physiologically in response to both internal and external stimuli.  Give the students background on Daphnia. There is some information for the students included in the Daphnia Worksheets. Also, there are websites listed at the bottom of the lesson that link to information about Daphnia. 
Lesson Plan: 

Before class, set up a jar of Daphnia and the other tools for the experiment so that every group (3-4 students) will have a station. When the students arrive, hand out the Daphnia Worksheet to each. Write the procedure of the day on the board while verbally explaining what the students are going to do. Have the students fill out the procedure on their worksheets:
1. The Daphnia will have been starved for 48 hours prior to the experiment 
2. Students will make observations about the Daphnia’s appearance, heart rate, and behavior before the actual experiment.
3. They will then hypothesize how the Daphnia may respond to hunger in regards to the three dependent variables just mentioned.
4. Algae/food will be dropped into one area of the jar (or could be placed in the jar of water in a fine mesh bag so that it slowly spreads out).
5. Students will write down their observations during the food drop, and after the food drop; they will then write their conclusions about their hypothesis.
6. Students will then form testable question about another internal or external stimulus they could test with Daphnia (ex. If you raise the water temperature, will the Daphnia grow sluggish/die/etc…?)
 Make sure the students understand that the microscope is for their use to observe the Daphnia before and after the experiment. They should also know how to use the stop watch to monitor the Daphnia’s heart rate. You may need to explain this.
Lesson Closure: 
 
Allow time at the end of the class to let the students share with the class what they measured and compare their results.  Assign unfinished questions in Daphnia worksheet that you have provided to students as homework. 

Assessment:

Grade the homework based on understanding of the topic.
Vocabulary / Definitions: 

· Daphnia – small, freshwater organism
· Ectothermic—animals whose body temperature is not internally regulated, but varies with the environment.
Background and Concepts for Teachers: 
· The following link very thoroughly describes how to maintain Daphnia in the lab. There are also several more lab activities available online using Daphnia so you may want to keep the Daphnia and culture them to use later in your class, but that is completely optional: http://www.nslc.wustl.edu/elgin/genomics/srf/daphnia6-8.pdf
Prerequisites for this Lesson: 

· Students must understand internal and external stimuli.
Lesson Scaling: 


If time permits, you may extend this experiment and test the students’ questions that they came up with in the worksheet about an internal or external stimulus that could be tested with Daphnia.

Lesson Extensions:


Daphnia is an ideal organism to extend this activity to discuss responses to external stimuli as well.  An extension to this experiment could be done using caffeine as an external stimulus and observing responses such as an increase in heart rate.
Multimedia Support and Attachments: 
· http://wardsci.com/product.asp?splid=SPLID02&pn=IG0013465&Daphnia+magna+Living+Specimen&bhcd2=1252686271 – Where to buy live Daphnia organisms
References: 

· http://www.caudata.org/daphnia/ - information on how to culture and take care of Daphnia
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Background
Daphnia are very small, ectothermic aquatic crustaceans (like shrimp!).  They live in many different freshwater aquatic environments, but because they are so small—0.2 to 5 mm in length—you have probably never noticed them before.  Scientists took notice of them, though, and they are very frequently used because of their physical characteristics.  They are small and easy to maintain and easy to maintain in the lab.  More importantly, they have a nearly transparent outer covering (called a carapace) which allows the study of internal organisms in live individuals.  Under a compound microscope, scientists can easily measure their heart rate and observe their reproductive organs. 

Like other arthropods, Daphnia have segmented bodies, but the divisions are nearly invisible. The head is fused, and is generally bent down towards the body which is covered by a nearly transparent carapace.  The heart is at the top of the back and directly behind it is the brood pouch where the eggs are held.  Other prominent features of Daphnia include five or six pairs of legs, compound eyes, and two pair of antennae.

Experimental Design

Dependent variables that you will measure:



















Independent variable that you will change: 







Water temperature at the beginning of the experiment: 






Water temperature at the end of the experiment: 






Why is it important to measure the water temperature during this experiment?

________________________________________________________________________
Hypothesis
What do you predict the effect of the independent variable on the dependent variable will be (make sure your hypothesis addresses each dependent variable)?  _________________ ________________________________________________________________________________________________________________________________________________________________________________________________________________________
Procedure

Data
	
	Dependent Variable:

Physical Response (What does the Daphnia do?)


	Dependent Variable:

Physical Appearance (What does the Daphnia look like?)


	Dependent Variable:

Heart Rate



	
	Observations
	Observations
	Observations

	Before
	
	
	

	During
	
	
	

	After
	
	
	


Results
What did you observe? _____________________________________________________

________________________________________________________________________________________________________________________________________________

Did your data support your hypothesis? _______________________________________

________________________________________________________________________________________________________________________________________________
Continue your research!
Now write a testable question about an internal or external stimuli that you could further research using Daphnia. ____________________________________________________

________________________________________________________________________
________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________________

Write a procedure to test it (Number your steps on the left side):

__________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________
__________________________________________________________________________________________________________________________________________
_______________________________________________________________________________________________________________________________________________________________________________________________________________
Daphnia Worksheet








