
Teacher Notes   Lesson 6

3 days, including some time to prepare a summary paper.

Advance Preparation by Teacher

a) Prepare 4 10 x10 test tube racks (see Making Test Tube racks.docx) You can probably have a student assistant do a lot of this work.
b) The teacher should do the work in this step. It will be critical for the teacher to understand how the photometer equipment works, and what it can see and can’t see.
We suggest using either red food coloring (easy, cheap, sterile) or ruby red grapefruit juice (cloudy and therefore closely resembles actual halobacterium. But this can get moldy if left unrefrigerated, particularly at the higher concentrations you’ll use. The spoiling of samples, though, far from being a bad thing, might give students a chance to understand that particular problem faced by real scientists.)

Test the coloring agent you plan to use with the actual photometer equipment you’ll use.  Your goal is to create a 10-step dilution series starting with tap water (step 0) and working stepwise up to a maximum desired color density . 

It’s OK if for instance your dilutions at step 1 and step 2 do not produce photometer measurements that are confidently different, but step 1 and step 3 probably ought to produce readings that are confidently different between them.  See the discussion about error bars in the previous lesson for more on what is meant by “confidently different.”

This sounds more complicated than it is.  In reality, if you’re using, for example, red food coloring, you’ll probably find that just using a drop of red food coloring for 1 liter of water for dilution step 1, and 2 drops  per liter for step 2, etc, works fine. 

c) Once you understand step b, you can prepare the dilutions you’ll need to fill your sample tubes.
There is a Excel spreadsheet called “new loading template” which can be used to calculate the 10 dilutions you’ll need to make. 

Notice that as the dilutions get darker, you’ll need less and less total volume of that particular dilution, because there are fewer and fewer tubes that need to be filled.

The most common dilution filling the test tubes is tap water. A student assistant can fill these tubes right away, and that will take care of nearly half the tubes.

The teacher or a good assistant can systematically  fill the tubes using the grids on the left side of the “new loading  template” spreadsheet. Of course, make sure rows, columns, and the test tube racks themselves are labeled. You can also label test tubes, although it’s pretty tedious (as an alternative, you’ll have to insist that students not remove the sample tubes from the racks, otherwise, chaos will reign supreme!)

d) If you’re going to do mapping on the computer, you’ll need to get Paint.Net installed. (PC only) (Gimp, a freeware for Apple, is similar in features to Paint.Net, but you’ll need to explore the mechanics of shading a grid on your own, and create your own directions. We do not have it documented here.)
Suggested Teaching sequence:

Day 1
Give students time to read the “student reading” .doc

Teacher introduces maps and Problem

Discuss size of data sets, and brainstorm ways to divide work. 

(The size of this data set is really too large for any one group to manage all of the data collection by themselves. It therefore represents an excellent opportunity for students to divide the data set into pieces, and share results.  Caveats: as a scientist, you’d like to have sampled each of 400 tubes at least twice. Monitor time, and evaluate whether that’s possible, on a day-to-day basis. Depending on the age and experience of your students, you may need to help them organize the task. We suggest that many students and classes will be able to organize the task with very little guidance from their teacher, and this may be an opportunity for class leaders to emerge and communication skills to develop.)
By the end of day 1, students should have started to measure samples. Don’t get too bogged down in procedural details that they don’t get to start measuring.

Day 2
Begin with quick class meeting

Review & Facilitate data sharing (perhaps using a google docs spreadsheet, or butcher paper charts posted on the wall)

Measure, measure

Perhaps toward the end of the class, it may be time to begin
share, 

make maps, 

prepare final paper.

Day 3
To start the 3rd day of this work, show the Repercussions of Mining ppt


This could be a jumping off point for a discussion on mining on watershed management, the details of which could help students with their final papers.

While groups finish working on data collection, data sharing, and analysis, the teacher can show the powerpoint “How to make color maps with paint.net” to the entire class, or perhaps just a group made of a single student from each group.

From here on out, it’s a question of wrapping up data collection and sharing, and giving students sufficient time to analyze their results (including preparing their colored maps) and preparing a “watershed management plan” The doc “Death Valley Water Management Plan” should be useful in helping guide students in the preparation of their plan, and it is at the teacher’s discretion when to supply this document to students. We suggest that it be given to students “just in time”: in other words, toward then end of the activity, when they’ve completed the data collection, sharing, and some of the mapping, and are ready to wrap up.

This management plan could be in the form of 

a written document (with colored map products included and discussed)

a presentation to the class

group or individual

We also have supplied an extension “Ideas for students” as way to apply the ideas of this unit to a variety of other situations.

Students could choose from these ideas, work in groups or individually, and present or write about these.

