Biology





Name _____________________________

Laboratory Investigation

There's an Earthworm in my Pocket!
You have just been hired by Disney ® to maintain their beautiful gardens. In talking to colleagues, you have heard that earthworms are very beneficial to the soil in gardens. They aerate and help fertilize the soil. It has been shown that gardens with earthworms grow much faster and healthier with earthworms.  You wish to know more about the earthworm so you can incorporate them into the Disney® gardens. 
Your Task

Your task is to design and conduct an experiment to determine if earthworms prefer dark (negative phototaxis) or light (positive phototaxis) OR prefer to go up (negative geotaxis) or down (positive geotaxis)
Disney® has provided the following materials to aid in your research.  Only limited funds were available so you must make due with what you have been given.  It is possible that you will not need all of the materials provided.

Materials

1. Earthworms (3)

2. Dissecting pan

3. Cardboard

4. Scissors

5. Paper Towel

6. Lamp

7. Stopwatch

8. Book

Procedure

1. Read the General Holistic Scoring Rubric found on the next page.

2. In your own words, clearly state the problem you are going to investigate. 

3. Design an experiment to solve the problem. Your experimental design should match your statement of the problem, should control variables, and should be clearly described so that someone else could easily replicate your experiment. Include a control group if appropriate.


Write your experimental design and show your design to your teacher before you begin your experiment.


4. After receiving approval from your teacher, work with your partners to carry out your experiment. Your teacher's approval does not necessarily mean that your teacher thinks your experiment is well designed. It simply means that in your teacher's judgment your experiment is not dangerous or likely to cause an unnecessary mess.


5. While conducting your experiment, take notes. Include the results of your experiment. All data should be organized in tables, charts or graphs, which should be properly labeled. Your notes will not be scored, but they will be helpful to you later as you work to write about your experiment and results.   


When you have finished your experiment, your teacher will give you instructions for cleanup procedures, including proper disposal of all materials.


6. Your final write up will be a typed formal report.  It must include these parts:


Introduction (including)



The problem 



Background information on: 




Earthworms




* what kind of animals they are




* do they have eyes





* how do they live, eat



Hypothesis



Basis for hypothesis 


Materials and Methods (procedure used written in past tense)


Results  (data)


Discussion and Conclusion discuss your results and come to some conclusion as to your hypothesis. Include how confident you are in your results and why you think this.  Also how you could have improved your experiment.

Works Consulted (which books did you use)

General Holistic Scoring Rubric

Excellent Performance ( 85 - 100)


The response reflects excellent problem solving and science process skills. The problem is clearly stated. The independent and dependent variables are clearly identified. The experimental design matches the stated problem. Variables are controlled. All procedures are clear, complete and replicable. A control is included when appropriate. Data are accurate, complete, well organized and presented in an appropriate manner. Conclusions are related to the stated problem and fully supported by data. Validity of conclusions is thoroughly discussed.


Proficient Performance (75 - 85)


The response reflects proficient problem solving and science process skills. The problem is adequately stated. The independent and dependent variables are adequately identified. The experimental design generally matches the stated problem. An attempt at controlling variables is made. Procedures are generally complete. Minor modifications or clarifications may be needed. Data are generally accurate, complete, organized and presented in an appropriate manner. Minor omissions or errors may be present. Conclusions are generally related to the stated problem and supported by data. Minor errors in interpretation of results may be present. Discussion of validity of conclusions is limited.


Marginal Performance (60 – 75)


The response reflects marginal problem solving and science process skills. The problem is poorly stated. The independent and dependent variables are poorly identified. The experimental design matches the stated problem to some extent. Little attempt at controlling variables is made. Procedures are incomplete. Major modifications or clarifications may be needed. Data are somewhat inaccurate, incomplete, poorly organized or presented in an inappropriate manner. Conclusions are related to the stated problem and supported by data to a limited extent. Major errors in interpretation of results may be present. Little discussion of the validity of conclusions.


Unsatisfactory Performance (0 – 60)


The response reflects unsatisfactory problem solving and science process skills. The statement of the problem is very limited or missing. The independent and dependent variables are not identified. The experimental design does not match the stated problem, is very incomplete or missing. No attempt to control variables. Data are highly inaccurate, incomplete, poorly organized or presented in an inappropriate manner or missing altogether. Conclusions are not related to the stated problem, not supported by data or are missing. No discussion of validity of conclusions.

