Axolotl Exploration

IN Standard 8.1.4 Explain why accurate record keeping, openness and replication are essential for maintaining an investigator’s credibility with other scientists and society.

IN Standard 8.2.6 Write clear, step-by-step instructions for conducting investigations, operating something, or following a procedure.

IN Standard 8.2.9 Explain why arguments are invalid if based on very small samples of data, biased samples, or samples for which there was no control sample.

Objective: The student should be able to prepare and conduct an investigation on a topic he/she is curious about.

The student should be able to explain the importance of documentation and replication are important in science.

Materials: 

· axolotl embryos

· dissecting microscope

· pipettes

· lab supplies as needed (depending upon project)

Introduction (15 minutes)

1) Explain to students that they will be working and designing and experiment with embryos of the Mexican axolotl.

2) Put up a photo or overhead of axolotl embryo development and a picture of an adult.  Give a brief life history.

3) Ask students what they think the first step is in designing an experiment.  Observing the subject you will be working with helps develop curiosity and potential directions in which the scientist wants to take their research.

Prelab/Observation (1 hour 30 minutes)

1) Divide students into groups and provide each group with ~25 embryos.  Give students some time to familiarize themselves with the appearance and manipulation of embryos using a dissecting microscope and pipettes.

2) Provide some basic literature on axolotls and the conditions in which they exist in the wild and in captivity.

3) Have students write down their observations and questions as they look at the embryos.  Help each group come up with a variable they think might affect axolotl development and they wish to explore further.  The teacher will need to assist students in coming up with topics/questions that are realistic given time and material restrictions.  Possible variables include temperature, pH, salinity, turbidity, presence or absence of protective jellycoat etc.

4) As groups decide on their topic, ask them about how they think they can test their question.  Discuss independent and dependent variables as well as the importance of controls.  Students should also come up with a prediction for the outcome of the experiment based on observations and the provided literature.  Have them record their ideas and begin to make a list of the materials they will need.

5) As students wrap-up their brainstorming have them write up a proposal.  Explain that scientists often have to write proposals to get funding for the experiments they are interested in conducting.  The proposal should include the following:

· a question

· summary of the procedure

· necessary materials

· independent and dependent variables

· predictions (and justification) for outcome

· methods for recording data

6) After reviewing proposal, conference with each group to help them revise their plan.

Experimentation (several minutes each day over the course of 1-3 weeks)

As students begin conducting their experiments ask that they carefully write down every step including problems they encounter and modifications they make along the way.  Explain that scientists must record their procedures in such a way that the experiment can be repeated by other scientists.  Replication is an important way for scientists to evaluate and learn from each other’s work.

Presentation (50 minutes)

Have each group prepare a presentation for the class that includes visual aids, a summary of procedures and results, and conclusions.  Explain the importance of being able to communicate what you’ve learned as a way of reinforcing what you know and conveying information to others.

Follow-up (several minutes each day over the course of 1-3 weeks)

If time and resources permit, have groups exchange recorded procedures.   With a new set of embryos, students will perform another group’s experiment relying solely on their recorded notes.  At the conclusion of the repeated experiment, ask students if they had any difficulties following someone else’s recorded instructions.  Were the results the same?  If not can you attribute that to chance, misinterpretation of procedures or a change in variable interaction?

