BES 301

                   Winter 2011

INQUIRY PROJECT EXERCISE
Assignment Overview

This project will provide an opportunity to apply many of the concepts we discuss throughout the quarter – including question and hypothesis development and testing, data collection, analysis, and presentation. It is meant to be a culminating, “real science” experience taking you through many steps of the (sometimes messy and challenging) scientific process (not just a “cookbook” science lab experience).

You are required to design and conduct a brief scientific study as a part of a team of four students. The project will be introduced in class on January 18. You will also be assigned to your research team on January 20 (team member preferences can be submitted beforehand and I will take those into consideration). There will also be time on January 20 in class for the team to discuss early ideas and logistics. I encourage you to come up with research ideas on your own, possibly using one of your group member’s observation exercise. During the second half of the quarter you will have part or all of 7 different class periods for your team to meet and work on your project. However, this project will also involve considerable work outside of class time as well.

The project will begin with your team developing a question, hypotheses, and methods for a study that can be accomplished with minimal equipment and within the time frame allotted. A proposal is due on February 1. On Feb. 3 or 8 your team will have a 15-minute meeting with me (scheduled during class time) to discuss and refine the proposal. Class time on February 22 and 24 is available for work on the project. Your team will also meet with me on either March 8 or 10 to examine the results and discuss your preliminary interpretation. The project written report is due at 5:45 on March 15.

Inquiry Project Details
The research project you are required to accomplish can address questions of natural science or social science, but in either case it must meet a number of criteria:

(1) The research must involve the collection of quantitative information to address specific, non-trivial questions and hypotheses. Trivial questions, such as those for which the answer is obvious, will not be accepted.
(2) The research must include a comparison of at least two factors for a minimum of four variables and involve collection of replicate data such that basic statistical comparisons can be made (such as those we undertake in class during February). You should have a minimum of five replicates for each case (exceptions can be made upon discussion with your instructor).
(3) The research must be able to be accomplished in the time frame allowed and should not involve complex scientific instrumentation (or any instruments that would be hard to find or use). You are encouraged to design studies that use simple measurements to answer and those that are not dependent upon specific timing that would make them difficult to accomplish in time. Your data collection should be completed by about March 7.
The final product of the exercise will be a written report in the format of a scientific paper. One submission per group is sufficient. Further information on this written report is provided later in the handout.
Step 1: January 20 Research Team Meeting (in class)
On January 18, the Inquiry Project exercise will be presented by your instructor. Following this presentation you will be assigned to research teams of about 4 students each. If you wish to design your own team (in whole or part) you must submit the names of your proposed team members to me no later than January 19. I will select team membership and cannot guarantee it will exactly follow such name submissions, but I will consider your wishes.

 Each team will then meet to (1) introduce themselves; (2) exchange contact information and schedules; (3) sign up for a 15-minute time slot for a team meeting with the instructor on February 3 or 8 (during class time); and (4) begin discussions of project ideas.
Step 2: Jan. 20 to Feb. 1    Developing the Research Proposal

The last two weeks of January should be used to develop and write your research proposal. Start early as there is also a class exam on January 27! If you have any questions whatsoever about your ideas or how “doable” they may be, contact me!
Step 3: February 1     Submitting the Research Proposal

At the start of class on February 1 your group is required to hand in your Research Proposal. This is a formal document and should be written as such, however it does not contain many of the sections required in an actual research proposal (that would involve too much work for the time that is available). 

Your proposal should identify all team members and the project title. Then it should contain the following sections:

1. Research Question(s) and Hypotheses

You should formally state your research question(s) and the associated hypotheses to be tested in a manner similar to what you did in the Observations exercise. You may have one research question, one central research question with some sub-questions, or multiple questions. Each question should have a paragraph of explanation, explaining why it is an important or relevant question to be explored (a mini-introduction section without a formal literature review at this point). Each question (or sub-question) being addressed should also have at least one associated hypothesis being tested.  
2. Study Design and Methods
You should include your preliminary study design – fundamentally how many samples or kinds of data of what kind will be collected where, when, and why.  Hopefully someone in your group can think about how this might be statistically analyzed (though we will not have covered this yet in our class). Basically, the data must have replication and allow simple comparisons to be made so valid inferences can be drawn – see point #2 of the Inquiry Project details on page 1 (we will discuss this in our meeting in step 4 below so I will not expect this to be highly refined in the proposal). 

There should also be a section on the methodology to be used in collecting the data. Again, this does not need to be highly detailed – just enough to allow me to evaluate if this is “doable” and what equipment (if any) or access to data sets is necessary.
3. Study Timeline

You should include an approximate (preliminary) timeline for how the study will be accomplished, including when the data will be collected, analyzed, reviewed by team members, and written up.

Step 4: February 3 or 8     Research Team Meeting with Instructor (in class)
On February 3 or 8 each research team will meet with the instructor for 15 minutes to discuss your proposal. Be prepared to efficiently discuss what you see as the major challenges to accomplishing your project, questions you may have, and what resources you will need.
Step 5: Feb. 3 to Mar. 7   Carrying Out the Study

Some of your study will need to be accomplished outside of class time, though all of the class periods on February 22 and 24 have been set aside for this purpose (class will not meet that day so you could use that time for the project).
Step 6: Feb. 22 & 24   Optional Instructor Consultation (in class)
All of the time during class periods on February 22 and 24 has been set aside for your group to work on the inquiry project. I will also be available (in my office) for consultation on the projects. Please schedule a time with me in advance so I can arrange meeting with multiple groups.

Step 7: March 8 or 10    Research Team Meeting with Instructor (in class)
On March 8 or 10 each research team will meet with me for 15 minutes to discuss your results and interpretation. This meeting is intended to be a time for you to get help but it will be up to you to set the agenda. The meeting time is brief so you must come prepared with summaries of your results and highlight (1) your most significant findings and (2) the most pressing questions that you need help with. Come with clear tables and/or graphs (such as you plan to use in your final report) as well as relevant statistical results to back up your interpretation. You should use the class time on both March 8 and 10 to work on your final report when not in this research team meeting.
Step 8: Inquiry Project Written Report (due March 15 at 5:45)
The final step of your inquiry exercise is the creation of a written report in the format of an original, scientific research paper. As with the entire exercise, the paper should be a group effort. You should partition responsibilities in its production, but be sure that someone is responsible for taking parts submitted and weaving them into a coherent, integrated whole. It is not acceptable to simply cobble together pieces that do not flow together as a whole product. The requirements and format for this report are provided below.

I will grade this report with particular attention to whether you use the material covered in class on scientific papers, as well as data analysis, presentation and interpretation. 

As the report is a group product, it will be graded on a group basis (i.e., all members of the team will receive the same grade). If I find that a group member has not participated to a reasonable degree in the project, I may use my discretion to take points off from their final report score. In compelling cases some individuals may be allowed to submit individual written reports, though I will have the same level of expectations for those submissions as the group reports (and they must be truly individual products, without the use of any group analyses or writing – I will watch carefully for this!). If you feel you have a strong reason for doing this you must meet with me individually and provide your reasons by no later than February 24 so I can let you know of my decision whether to allow it by March 3. 
Inquiry Project Written Report Requirements

Your group is required to submit a written report of the research project to be written generally in the format of a scientific paper. One copy (submission) per group is sufficient. You may submit this as a hardcopy or electronically on Blackboard (MS Word files only). Blackboard submissions are encouraged, as then I can provide graded copies (with comments) back to each team member (electronically). Hardcopy submissions will require that you check it out from me after I am done grading, make a photocopy, and then return it, so others in your team can also get a copy. I will acknowledge the report’s receipt to everyone in the group by email on March 15. If you do not hear from me, you should assume it was not received by me. 
There are no explicit page requirements, but in general I expect that your report will be about 8 - 15 pages in length not including the illustrations (tables and graphs) and sections 8 and 9 below, but this may vary depending upon the project. I am more interested in a complete, well-presented report and thoughtful analysis than any specific number of pages.

The paper should be presented in an easily-readable 12-point font with 1-inch margins. The body of the text should be double-spaced, though table headings and figure captions, and literature citations in section 7 should be single spaced (with blank lines between each citation in section 7). All pages should be numbered.

The report should include the following nine sections, with clear section titles (except for numbers 1 and 2): 

(1) Title of research project
(2) Team members
(3) Introduction

This section should introduce the topic of the research study. You are required to read and use (cite) at least two relevant scientific papers (original, peer-reviewed reports) as background. I am not expecting a thorough literature review, rather just evidence that you have investigated and thought about the significance of some other studies to your project. Be sure to include information on the central research question(s) and hypotheses being tested. It is best to include this as an explicit subsection of the Introduction.

(4) Methods 
Provide information on the approaches used to conduct the study in the format of a Methods section as we have discussed in class (and considering the Methods sections of papers you have read this quarter as examples)
(5) Results

Presentation of data as it would appear in a Results section of an original research paper as we have discussed at length in class (including both text and illustrations: photos, maps, tables and / or graphs). Be sure to keep in mind the principles we have discussed in class and used in the Data Analysis Homework assignment.  I would prefer the illustrations to be included physically within this section of the paper, rather than attached after the Literature cited section.
(6) Discussion

You interpretation and conclusions as would be found in a Discussion section of a research paper. You may use the relevant literature that you reviewed in the Introduction section to help you place the significance of your results into context. However, I am not expecting a major integration of your study results with published literature. I will place most of the emphasis in this section on a thoughtful interpretation of your results that is clearly and validly based upon the quantitative analyses.
(7) Literature cited
As in the Literature Review exercise I expect these to be presented in CSE (CBE) format (see the Literature Review exercise handout). 
(8) Appendix of results 

This section should contain (A) tables of your raw data, organized with clear headings; and (B) copies of the detailed statistical results (copy the Excel results). You do not need formal table captions and may use Excel grid tables for these data, but you should be sure that the data is labeled clearly enough for me to readily discern what it is. This will allow me to reasonably evaluate the validity of your quantitative calculations. You will be penalized if all of your data is not included. 

(9) Primary cited literature
You should supply copies of the scientific papers that you use as sources in your Introduction and Discussion sections. You may supply these as hardcopies or electronic copies (as pdf files if submitting your paper electronically over Blackboard).  See me in advance if this is a problem.
 



Report Grading Breakdown   (85 Points total)


General paper format and structure – 5 points


Presentation (clarity, spelling, grammar, etc.) – 5 points


Content – 75 points


1. Introduction – 10 pts


2. Methods – 5 pts


3. Results -  25 pts (including illustrations)


4. Discussion – 15 pts


Literature cited –  5 pts


Appendix of results – 10 pts


Source papers provided – 5 pts
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