(assignment prepared by L. Guertin, Penn State Brandywine)
ASSIGNMENT  -  THE BUILDING BLOCKS OF THE LOCAL MALL

DUE DATE #1:  Wednesday, February 28, hypothesis is turned in during class

*NOTE there will be a 10-point deduction off your final project grade if you are not present in class to submit your hypothesis.  No excuses will be accepted – you must be in class.

DUE DATE #2:  Monday, March 26, 11:00PM, Place MS Word file in ANGEL drop box
*NOTE that you will receive a grade of ZERO for this entire project if your paper is not submitted by the deadline.  

YOUR HYPOTHESIS AND JUSTIFICATION:
We have already examined the hand samples and learned the process of how to identify and classify rocks in the laboratory.  The next step is to go out and see the rocks around us.  We do not have too many rocks on campus, and there are not very many good outcrops in the region.  However, there is one location where we can notice the diversity of rocks in the world around us… King of Prussia Mall!

Yes, believe it or not, King of Prussia Mall has representatives of the major rock types in various store fronts and on the floors.  Now the purpose of this exercise is not to go shopping, but to observe the use of rocks in everyday construction and to gain some more practice with the process of rock identification.  This will also give you the opportunity to look at rocks in a polished form instead of just their unpolished, “natural” form.

With this exercise, we are going to implement the scientific method.  Each student will brainstorm his or her own hypothesis to be tested with data collection at the mall.  I will be walking around with everyone to assist you with your identification, since the purpose of this exercise is not the accuracy of the identification to the rock level but how well you can apply the process of rock identification.

With your hypothesis and data in hand, you will then analyze and interpret the data to see if the hypothesis is supported or rejected.  You are then required to write up the entire procedure and results in a format of a short scientific paper.  Your grade for this assignment will be based on the written report.  I reserve the right to adjust your grade if I see that you did not participate in the rock identification at the mall and/or just copied the information off your fellow peers.
Requirements for the Scientific Paper based on Laboratory Exercise (a supplement to what is in your syllabus)
· Your paper should be typed, double-spaced, and in 12 point Times New Roman font.  Number the pages in the upper right-hand corner, beginning with the Title Page as page one.  Carefully proofread your paper for spelling and grammatical errors.  Do not use personal pronouns such as “I” or “we.”  
· Start with a Title Page.  Choose your own title that reflects the topic and clearly communicates the investigation (beware of “cute and catchy” titles).  Your title page should have the title centered in the center of the page.  In the center towards the bottom of the title page, include your name, GEOSC 020 - Planet Earth, Dr. Laura Guertin, and the date the paper is due.  See the last page of this handout for an example.
· Begin the paper with the Introduction, and label this section as such.  This is where you introduce the specific subject of the experiment.  This is where you explain in detail the hypothesis, and how and why it was developed.

· The next section is labeled Methods.  Here is a step-by-step description on how the investigation was conducted.  Where is the mall?  How did you get there?  What did we do in the mall?  What type of data did we record (keep in mind that you do not discuss any of the actual data until the next section!).

· The next section is labeled Results.  This is where the actual data collected is presented in text, and/or in a figure, and/or in a table.  

A Note on Figures, Graphs, and Tables

· Make sure your table/graph has a caption or label (across the bottom for a graph, across the top for a table), just like you see in your textbook.  The caption should be meaningful and relate to the table/graph.

· Your table/graph should be numbered as Figure 1 or Table 1.

· The table/graph should either be contained on a page within the text of a document or on a separate page.  If on a separate page, the table/graph should be the page immediately after the page that first refers to that figure.  For example, say Page 1 is, “blah, blah, blah, (Figure 1).  Blah, blah,…”  Then Page 2 in the document must be Figure 1 or Table 1.  Then you continue with your text “blah” on Page 3.

· The next section is the Discussion.  This is where you actually interpret and discuss the data.  In the previous section, the data is “laid out.”  Here is the comparison of the data to the original hypothesis.  If your hypothesis is supported, clearly show how and state so.  If your hypothesis was not supported, include some discussion as to possibly why it was not and suggest alternative hypotheses, and maybe what additional data you would need to collect to continue the investigation.  Even if your hypothesis was supported by the data from the mall, make recommendations for future studies and how future research can expand on the foundation that you have developed with the experiment.
· End with a Conclusion statement or two.  Here is where you restate the hypothesis, whether it was supported or not, and why/why not.  This of this section as the “take-home message,” what you want people to remember the most after reading this report.

· Include a Reference section if you used any materials (such as your text) to supplement your report.  Follow the APA style (for help, go to http://www.dianahacker.com/resdoc/).

Place your paper in the ANGEL drop box by the due date and time.
The grading scheme used for this report is presented in detail in this handout.  Please note that although the general categories and point values are present, I reserve the right to adjust your overall project grade for missed deadlines (as outlined on the first page) and any additional items (such as gross errors in rock identification, you altered your hypothesis from when you turned it in during class, etc.).

An example of how to write up a Results section, how to present your graph, what to include in your Discussion section, and how to write a Conclusion
Let’s say you are testing the hypothesis: There are more red M&M’s than any other color in a bag of M&M’s.  Your introduction would include how/why you developed this hypothesis to test (why you chose to work with M&M’s, why you are focusing on the color red, etc.).  Your methods would describe how you collected the data (went to a specific store on a specific date, bought a 14-oz. bag of M&M’s, on a certain date and location counted them out by dumping the entire bag out then separating by color, then with pen-and-paper tallied each color, etc.).

RESULTS

There are a total of 200 M&M’s in the bag purchased.  The colors represented in the bag include red, green, orange, yellow, brown, and blue.  Twenty-five (12.5%) of the M&M’s are red.  Fifteen (7.5%) of the candies are green.  Orange is represented by ten (5.0%) of the M&M’s, and yellow is seen in 75(37.5%) of the M&M’s.  Brown and blue are counted on 25 (12.5%) and 50 (25.0%) of the M&M’s, respectively.  Figure 1 shows a graphical representation of the data.
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Figure 1.  The number of M&M’s from one bag shown by color.  A total of 200 M&M’s were counted for this investigation.

DISCUSSION

The original hypothesis stated that there are more red M&M’s than any other color in a bag of M&M’s.  An examination of the data shows that this hypothesis has been proven false.  Figure 1 shows that the highest number of colored M&M’s in the bag tested are yellow at 37.5% of all the M&M’s.  The color red tied with brown for the third most abundant color in the bag of M&M’s at 12.5% each.  Perhaps the reasoning behind this hypothesis, that red is the most popular color of all M&M’s, is flawed.  A more testable reason needs to be given for this hypothesis, for the only person that feels red is a popular color is the author of this paper.  To do further tests with this same hypothesis, perhaps one could purchase more than one bag of M&M’s to see if the color distribution is the same in all bags – one sample is not enough data to say with confidence the answer to the hypothesis tested.  It would also be interesting to see if the number of red colored M&M’s stays the same throughout the year.  With holidays that focus on the color red such as Valentine’s Day and Christmas, maybe the candy company adds more of these holiday-colored candies.  To find out how the colored candies are placed in each bag, one could also directly contact the M&M/Mars candy company and ask how they determine the color distribution for their packages.

Since the author of this paper feels that red is the most popular color of M&M’s, a new hypothesis could be developed that tests whether red is the most popular color among M&M consumers.  A survey could be conducted of people of various ages and at various locations to see what their favorite color M&M is and why.

CONCLUSION

The hypothesis there are more red M&M’s than any other color in a bag of M&M’s has been proven false from this experiment.  Red tied as the third most abundant color in a bag of M&M’s.  Additional tests and a larger data set needs to be obtained to further test this hypothesis. 

*** NOTE:  The graph was created in Microsoft Excel, then copied into MS Word so that the caption could be easily added underneath.  If you are not familiar with graphing in Excel, you should watch the demonstration video in ANGEL.  It is VERY EASY to create graphs and copy them into Word!
Grading Scheme for the King of Prussia Mall Project
Everyone starts with an average score of “3” for each category.  Your score will be adjusted to how complete or incomplete your summary and descriptions are.  You will receive a ZERO for the entire assignment if it is not turned in by the deadline!
Introduction
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- is the background explained so someone that did not participate in this project understands what was done?

Quality of Hypothesis
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- is the hypothesis clearly stated, and how it was developed and why?

- is it original?  Challenging?  Justified?

Methods
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- are the methods detailed enough so that someone not in the class could go and carry out this same procedure?

Results
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- is the data summarized somehow so it all makes sense and is easy to follow?  In other words, is the data presented in some type of table or graph or figure, not just reproduced as the data sheet from the mall?

- are the interpretations left out of this section?

Discussion
(this section counts double in the end!)
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- are the interpretations included in this section?


- are their reasons as to why or why not the hypothesis was supported?


- are alternative hypotheses suggested?


- is a future direction of this project suggested?

Conclusion
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- is the end statement clear?

- is their a concise statement supporting why the hypothesis was supported/rejected?


- is their a concise statement supporting the hypotheses and a memorable take-home message?

Directions
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- did you follow them?  Typed?  Title page?  Double spaced? References?
The scientific lab report is based on a total of 40 points.

My Meaningful Title that can be in a bigger font (and it cannot be “building blocks of King of Prussia Mall” or “mall project,” etc.)
Your Name
GEOSC 020 - Planet Earth

Dr. Laura Guertin

March 26, 2007
