Over the last few years, I have found that students find the graphing component of the enzyme lab coming soon a bit of a challenge.  I have found that rather than watch them suffer aimlessly, I can integrate some advanced data processing techniques with some of the inquiry components of the NY state LE curriculum.  Specifically, many students are weak on relative scaling and proper graphical representation of data.  Often, even experienced students have trouble processing multiple comparative data sets as they would be presented in formal scientific discourse (“the literature”).  Every year, I come up with a new premise.  Two years ago (when you were freshmen), I presented a hypothetical exercise designed to estimate the relative volumes of freshman males and females by displacement in a vat of water at high and low temperature (horrible, I know!).  This was after they struggled in an ugly way with multiple data set plotting.  Last year, preemptively, I gave my freshmen an exercise about relative turkey consumption rates between boys and girls in each of two classes, at several maxima.  This year, I’ve been struggling for a few weeks now with an exercise that is sufficiently funny, and demanding but not too demanding, because you are juniors, after all.  In the middle of my planning stage, a hurricane & Halloween hit, which means I can integrate that into the assignment’s context.

Here is a list of all the mistakes that have been made by past freshmen on the enzyme lab (more on that TBA, but it is a test of optimal temps and pH’s for yeast catalase activity).:

-failure to Title graphs, specify times, units, identity of variable.

-iv, dv: had no idea how to plot in some cases. Dv is y. Iv is x. 

-Adding decimal sig figs to calculations introduces error, not accuracy.

-Never extrapolate or connect plots to zero.

-Single trials should never be plotted.  Averages are done for groups of trials to adjust for error.  Individual trials are inaccurate. You are only to plot Avs to establish trends. 

-For plots concerning temp as an iv, Temps need to increase or decrease ordinally. So does pH, for plots based on pH.

-Many assumed a baseline temp without having a number for what that was on the graph.

-Anyone who thinks individual data is more valid than the group trends is power tripping. 

This stuff is on the regents or I wouldn't care. And you could lose a lot with these mistakes. 

For those of you who have been anticipating one of my “long” assignments with lots of messy steps and tons of words to read, here is Graphing Hw 12, due Weds., Nov. 14, 2012.  FYI, this took me 2 hours to conceive and 5 hours to write, so allow time to do it PLEASE:

Step 1. The bartsch has good guidelines but bad problems.  Read bartsch 154-158  (either 2010, 2011, or 2012) with emphasis on page 155. Internalize those rules.  Then do step 2.

Disclaimers: Any and all historical anecdotes presented below are fabricated.  Any levity or flippancy in the telling is entirely meant to ease the pain of this assignment and should not be taken in any way to lessen the severity of any recent hurricane victims or people who have lost property due to the impact of Superstorm Sandy.  Any generalizations made about exam performance in my classes are purely for the purpose of this exercise, and no judgments, real or imagined, are being made about true attention span or intellect of the individuals in each class or about the attention span, intellect, or academic strength of each class as a whole or in part.  Furthermore, no assumptions, real or imagined, are being made about the residents of Harlem and the general safety of the area or the people who live there.  In layperson’s terms, please CHILLLLL and let me tell you a story.  Thank you.

Step 2. Understand the data:

Premise: Under Mandatory evacuation of Zone A due to Hurricane Sandy, both of Ned’s junior bio classes are relocated by yellow school bus to a “safe” location at a school complex in East Harlem, well inland and above the tidal surge zone.  Because this evacuation occurs after the subways shut down (Bloomberg’s announcement didn’t reach Stuy in time because the PA was broken), we are all unable to return to our homes and are stuck with each other for the entire week off from school—just D-NED and all 66 of you in a cafeteria in East Harlem (which does not get flooded or lose power) with the peanut gallery as our ONLY body guards for 9 days!  After meditating for two days in a valiant attempt to keep her cool, by then it is Halloween, and there is no candy to be found anywhere by D-NED.  But there are 1000 rolls of Toilet paper and 800 cartons of raw eggs all in unlocked storage areas.  Fearful, D-Ned realizes she has to do something responsible to quell the restless natives and she decides it’s time for some community-building activities to break the tension that has built up among the “friends” over time.  At the same time, she sees this as an opportunity to do some science, of course.  Dr. Ned wants to analyze the social dynamic of both groups as a whole and by gender regarding attention span, and she hopes to correlate the data she generates with the average exam averages for each class to date.

Instructions: Please follow the following guidelines for data processing, plot/tabulate as directed, by hand, on graph paper, type answers to each question underneath each question; open/close the declaration in the written section, with proper heading.  The only part of this assignment you need to re-present in the document is the ANALYSIS segment because I need to see the questions and answers in order one after the other for that.   
Research problem and assumptions:

Observation and Research Questions: Period 8-9 Ned Juniors (n=32) are massively louder than Period 9-10 Ned Juniors (n=34).  Many teenage boys are louder than most teenage girls, but both NED classes are mostly male.  Do the louder classes have a lower attention span, and in turn, lower test scores?  Are there any patterns by gender in each class?

Hypotheses: Attention span as measured by elapsed time to giggle or smile during a staring contest in an East Harlem isolation chamber will be lower on average for period 8-9 pairs than for period 9-10 pairs.  Boys in general will cave in faster than girls, regardless of class period (because we girls are just “all that”)!  Classes with lower overall attention span as measured by Elapsed Smile Time (EST) will correlate with lower overall test averages, but no clear gender bias for high or low test averages will be seen, regardless of class dynamic.

Measuring the Attention Span of D-NED Junior Students:  Each pair is placed in a see-through, soundproof isolation chamber in that East Harlem cafeteria and told to stare at each other, and Ned stands outside with her lab timer to measure the number of seconds it takes for them to smile/giggle/crack up.  The number of seconds specified below can be called Elapsed Smile Time (E.S.T.).  EST’s are fabricated based on teacher bias/guesswork.

Period 8-9 Males (n=23): Peter was used in two pairs because the number of males is odd.
Tahmid and Ron: 

20 
s.

Kevin Ni and Kevin Li: 
100 
s.

Madnanul and Benedict: 
10 
s.

Bishwajit and Kelvin: 
100 
s.

Jason T.  and Ivan: 

40 
s.

Jason Y and Jason Z: 

150 
s.

Billy and Renjie: 

100 
s.

Chiwu and Steve: 

240 
s.

Peter and Glib: 

50 
s.

Will L-S. and Jonathan: 
2 
s.

Max and Phil: 


10 
s.

Peter and Nick: 

30 
s.

Period 8-9 Females (n=9): Anna was used in 2 pairs because the number of females is odd.

Alexandra and Navida: 
100 
s.

Anna and Danielle: 

50
s.

Hansa and Grace: 

100 
s.

Jessica and Ida:

150 
s.

Anna and Ashley:

120 
s.

Period 9-10 Males (n=24): 

James and Sam C.: 

40 
s.

Michael and Andy: 

150 
s.

Charlie and Brian:

250 
s.

Anthony and Tyler:

200 
s.

Roger and Joe:

5
s.

Zi and Kevin W.

50 
s.

Evan and Simon

150
s.

Tasmiur and Thomas
200 
s.

Himanshu and William X.
190 
s.

Jasper and Sam M.

100 
s.

Mohammed and Victor
110
s.

Alex L. and Alexander I.
90
s.

Period 9-10 Females (n=10):

Bethany and Carol: 

150 
s.

Jamie Y. and Jamie W.
120 
s.

Dua and Liz


240 
s.

Kristy and LiPing

110 
s.

Felicia and Julia

140 
s.

Academic Data for exams given through October 23, 2012 in D-NED Junior Biology classes:

These, as opposed to the EST’s (which are fabricated), are calculated from actual test data:

Period 8-9 Overall Test average to the nearest hundredth: 
89.51%

Period 8-9 Male Test average to the nearest hundredth:

89.77%

Period 8-9 Female Test average to the nearest hundredth:
88.84%

Period 9-10 Overall Test average to the nearest hundredth:
91.84%

Period 9-10 Male Test average to the nearest hundredth:
92.06%

Period 9-10 Female Test average to the nearest hundredth:
91.31%

All class overall test average, nearest hundredth:


90.71%

All class overall male test average, nearest hundredth:

90.94%

All class overall female test average, nearest hundredth:

90.14%

Step 3: Tabulate and plot the data:

1) Create a table for each EST data set, 8-9 males, 8-9 females, 9-10 males, and 9-10 females.  Organize the numbers such that they are listed largest to smallest, and being mindful of units and which pair belongs to which number of seconds (s.).  Title each table.

RENDER THE FOLLOWING TABLES ALONGSIDE ONE ANOTHER ON THE SAME PAGE:

2) In a separate fourth table, calculate and present the following statistics for the EST’s: average EST for males, average EST for females, and average EST for overall, in that order, top to bottom.  Do each of these calculations for the following data sets: 8-9 class data, 9-10 class data, all class data, in that order, left to right.  I used a spreadsheet to process my data.  It eliminates errors, but remember that you have to process every data point each time you group for an average.  The fourth table that presents the averages must be written by hand.  Round to the nearest hundredth, include units and data descriptors, and remember that this fourth table is only 3 columns by 3 rows. Title your table.

3) Create a Titled table for the academic data above, again 3 columns by 3 rows, presenting academic data on test averages, by hand.  Present the male test average, female test average, and overall test average, in that order, top to bottom, for 8-9, 9-10, and all-class, left to right.  Note that the data is not given to you in that order. Remember to include units.

PLOT THE FOLLOWING GRAPHS ALONGSIDE ONE ANOTHER ON THE SAME PAGE:

4) For the first graph, hand plot the data in your EST average table (step 2) for 8-9, 9-10, and all-class, using three keyed groupings: male, female, overall, each of which has a different dot symbol. Use small shapes for your symbols; avoid colors; title and legend the graph.  Plot and connect 3 sets of 3 pieces of data.  Data with the same symbols connects.

5) For the second graph, hand plot the academic data you tabulated in step 3 above for 8-9, 9-10, and all-class, using three keyed groupings: male, female, overall, each of which has a different dot symbol from what you used in step 4 above.  Use small shapes, avoid colors, title and legend the graph.  Plot & connect 3 sets of 3 pieces of data.  Connect same symbols.

Step 4: Analyze data:  only these question sets must be pasted in front of ea. answer:

1) Is there a difference in the attention span of 8-9 versus 9-10 students overall based on EST data?  Is there a difference between the attention span of males and females in each class assessed based on EST data?  How would you be sure the differences you see are significant and not due to biases in interpretation?

2) Do you have enough data to say whether boys or girls in Ned’s classes are weaker at withstanding the demands of a staring contest?  Why or why not?  Do you have enough data to say that boys in Ned’s classes have a generally weaker attention span than girls in Ned’s classes?  Why or why not?  Is staring contest data alone an accurate measure of attention span?  Why or why not?  What else would you do to measure attention span of students?

3) Is there a significant difference between the overall average test scores for students in Ned’s 2 junior classes?  How would you assess whether the difference is significant or not?

4) Is there a gender bias for high test grades in either or both classes?  Explain how you are making this determination.

5) Is there any perceived or actual correlation between low attention span and low test grades for a specific class or a specific gender assessed?  Justify your answer.

6) Which of the hypotheses presented in the setup appear to be true?  Is there enough data to make concrete conclusions about the validity of any of these hypotheses? Why/Why not?

7) Name 4 major shortcomings of this experiment as presented. There are more than four!

8) Given unlimited resources and time, what hypotheses would you test and what experiments would you do to tell for real if there were a true correlation between attention span, gender and grades: (A) in D-NED’s classes?  (B) in the population-at-large? 
