Instructions for Lab 1 (Fall 2009)– Describing a population.
Today you will basically be doing lab 1, Method B in EOC (pages 12-20).  Be sure to read the ENTIRE chapter in the lab manual though  (do this each week for the labs from this book – the chapter has much useful background information).  

We will be making one slight change to the lab procedure.  Instead of just taking measurements on 80 needles from one species of tree, I want you to take 40 measurements (40 needles) from young members of one species, and 40 measurements from OLD members of the same species.  I suggest using the blue spruce trees (Picea pungens) scattered around the campus.  

Here is what I want you to do:

Choose 5 young trees (the ones on the west side of Peaks to Plains park work well) and collect 8 needles from each tree (be sure to keep track of which needles are all from one tree).  Next, choose 5 old trees (there are several between the Science building and the library – and elsewhere too) and collect 8 needles from each of those (keeping all needles from a tree together).  You need to decide how to collect from each tree – but I probably would not take all needles from a single area on a single branch – I would probably try to spread the collection out to 8 branches, and collect from the same general area on each branch.  Be sure your collection is similar for each tree in each group (old vs. young).  You can fold the needles up in a piece of paper, with some arbitrary name or number assigned to each tree – that part doesn’t matter.  When you collect the needles, be sure to get the ENTIRE NEEDLE!  Only measure the green part, but when you collect it, you should retain some of the tan section where it attaches to the branch.

You can measure the needles and record the lengths in the appropriate section of the lab book.  Let’s say that samples 1-40 will be young trees, and 41-80 will be old trees. (Thus – samples 1-8, 9-16, 17-24 etc. will each be from a single tree).  

Calculations:


You can do the calculations by hand, or you can use a calculator or a stats program on a computer.  Later this semester, we’ll be using SPSS (a statistics program) to analyze data, but you won’t have to do that this time if you don’t want to.  If you DO want to use SPSS, I’ll put the instructions at the end.  If you do the calculations by hand, you will have much more calculating than is shown in the lab manual.  The lab only shows ONE sample of 80 measurements (thus, one mean, one mode, one standard deviation, one standard error etc.).   You have TWO samples of 40 needles each (old and young) and those are the main data to analyze.  You also have 5 sub-samples within each of the two samples (each tree…8 needles per tree).  Thus, you can generate a mean, mode, variance, standard deviation etc. for all 40 young and all 40 old trees, and one for each separate tree in each age group.  All I want you to do is to calculate these values for the two age classes (don’t forget, to calculate the variance, you’ll need the mean for each age class – not the “overall” mean….which in this case doesn’t have any meaning..and shouldn’t be calculated at all).
Report:

Much of your time in this lab will be spent writing lab reports.  This week, we will have an “abbreviated” lab report.  I basically want you to turn in a table of results (page 18 – but with two columns on the bottom…one for “old” trees, and one for “young” trees), and a figure with two histograms (page 19) with one histogram for “old” and one for “young” – use different colors or pencil and pen or something like that.  Make sure I can tell which is which (maybe have a legend, or the figure well-labeled).  I also want you to include a “Discussion” section, where you address the questions found on page 20.  DO NOT JUST WRITE THE ANSWERS ON THIS PAGE.  Write up your answers in paragraph form (typed on a computer) as though they were the “discussion” section of a scientific paper.  Of course, you will have to modify the questions slightly because we changed the procedure.  For example, you will need to address each question for each age-group of trees, right?  Try to do it in a way that makes sense and a nice, flowing narrative about the comparison of needle lengths in the two age groups.  
For question #4, you might want to think about the way you sampled your trees (i.e. 5 different trees per group, the needles of each being genetically identical, but different from those off another tree). I’ll leave you to think about this some on your own…..but I can think of at least one other figure that might be interesting to help address this question.

Your report will be worth 20 points, distributed as follows:


4 points for the table


4 points for the figure


12 points for the Discussion.

I will take points off for sloppiness and for spelling errors or grammatical errors.  The report is due on Wednesday, Sept. 23 in lecture.  I would suggest getting a “draft” report to your TA by Friday Sept. 18th.

If you want to use SPSS for the calculations, here is how you go about it.  
Go to the library and get on one of the computers.  To access SPSS, go to the “start” button (lower left) and click it.  Choose “all programs” and find “SPSS” on that list – click it.  You will get a box up that asks you to click in a circle to tell SPSS what you want to do – you want to “Type in Data” so click that circle, and you’ll get a spreadsheet.  There are two tabs at the bottom of the spreadsheet: Data View and Variable View.  Click on the “Variable View” tab, and under “Name” for column 1 type “TYPE”. (note – on this spreadsheet, each row will represent a column on the “data view” sheet – so in the first cell under the “name” column, you will type “TYPE”).  Under Name for column 2 type “LENGTH” (this will be the first cell in row two).  Under Name for column 3 type “TREE” (first cell in row 3, etc.).  Click on the “Data View” tab, and the names that you just typed should be above the appropriate columns.  You are now ready to enter your data.  We will code the two tree types as “1” and “2” for old and young respectively – so the first column will have forty 1s and then forty 2s representing the forty needles from each type of tree (old vs. young).  Now, enter your length data in the column labeled “length”.  In the column labeled “tree”, enter whatever you called each tree (you will have 8 cells for each tree, each cell with the same name….numbers work best here..number them 1-10).  

The main thing that we want to do is describe these data.  Go up and click on “Analyze” from the toolbar at top.  Then, click on “Reports”, and then “Case Summaries”.  Now, highlight your grouping variable (TYPE) and move it into the lower box by clicking on the arrow icon.  Now highlight and move your dependent variable (Length) into the upper box.  Go to the bottom of the window and click “Statistics”.  From the list on the left, move the mean, median, standard error, standard deviation, and variance into the box.  Click “Continue”, then click “OK” and the computer should compute and show you the values for each of the dependent variables separated by tree type (1s and 2s).  This will come up in a brand new window.  Either copy these numbers down somewhere, or wait until you are finished and print the entire file out (SPSS will keep adding new results to the bottom of this page each time you run a new analysis – so at the end of the entire thing, you could still scroll back up and see these first results, or print it all out).  

These results will give you everything you need for the table on page 18, except the 95% confidence intervals – you can calculate these easily by hand following the lab manual.  

The nice thing by doing it this way is this…you can easily also find the same values for EACH TREE (assuming that you’ve numbered your trees from 1-10 as I’ve suggested).  Simply go back to the Analyze menu and change your “grouping variable” from TYPE (move it out of the box) to TREE (move it into the box).  Click “continue”, then click “OK”, and you’ll get the same output but this time by individual TREE.  You don’t have to discuss your data this way, but it might be nice to see how much different trees (within age groups) vary from each other.  (hint: - this might give you some idea as to genetic (i.e. heritable) differences in needle length among trees).  

