Research Poster Guidance #1 – Choosing a Research Topic and Hypotheses

Introduction

When you undertake research your primary goal is to answer questions and thereby create a new understanding of something.  Your secondary goal is to communicate what you have learned.  For this communication to be successful (learning is transferred), you have to identify an appropriate audience and produce something that will capture their interest.

All of this is easier said than done.  But I have made some choices for you that will constrain this research process.  For example, I have mandated that your research product will be a poster.  As a consequence there is a generally accepted style that you will adhere to when you put together your research findings.  It also means that your audience will be more than just the professor.  It will also include all of your classmates and anybody else we lure into our poster symposium.

The Good News:  
Producing a poster greatly limits the amount of information you will be able to present and thus greatly reduces the amount of writing you will need to do.  Yes!  This visual medium also allows you to flex your artistic muscles.  You can experiment with layout, colors, fonts, and styles much more in a poster than in a research paper.  Fun!  Another bonus is your work will reach many more people.  Motivating!
The Bad News:  
Research posters are usually produced after one has produced a research paper.  It is far easier to summarize your research results to the ultra-concise poster form after you have sweated bullets writing and revising a research paper.  But you will not have the luxury of referring to a full-blown research paper, and all the thinking that went into it, when you start producing your poster.  Also, the artistic license you are given when producing a poster means having to make many choices you don’t have to worry about when writing a paper.  If you have never produced a poster before, the stylistic and technological hurdles might be daunting.
The Challenge:

Remember that your secondary goal is to leverage your research efforts into a valued learning experience for your audience.  Producing something striking and readable (successfully leaping those technological and stylistic hurdles) helps capture a reader, but doesn’t make it worthwhile.  More important, you need to present answers to questions that your audience can care about and understand.   And this is what this guidance boils down to:  the ultimate success of your research project relies on the quality of the questions you pose.  Coming up with good questions makes it easier to conduct your research and find the data that will answer them.  But defining “quality” research questions – ones that are just the right scope, haven’t already been answered, are of broad interest, and are feasible to answer – is not easy.  In fact, it is the trickiest part of the research enterprise.
But fear not!  There is plenty of good guidance out there to help you navigate these murky waters.  And by the end of the project, you should be pleased with your new-found abilities in working with a partner to produce something concise, compelling, and educational.  These are very marketable skills.
Defining a Topic
In an ideal representation of the scientific method, there is a typical sequence to the research process.  It can be listed as follows:
1. select a problem 
2. derive a hypothesis 

3. review previous research 

4. choose/develop methods 

5. test hypothesis/collect data
6. analyze data
7. interpret results & form conclusions 

This guidance document will just cover the first 2 steps of this process.   

So first you must settle on a topic.  In choosing a topic, you will have to serve a few masters.  First – does the topic fall within the realm of the general course content and meet the specifications of the assignment1 as outlined in the syllabus?  Second – is it of interest to you and your research partner(s)?  Third – will your audience care to learn more about this topic?
Not sure about what constitutes a topic?  Check out this brief webpage about research topics: http://www.skylinecollege.net/library/rsrchqus.html.  For our purposes, we shall consider a research topic to be a relatively narrow area of interest that we can frame as a question to be answered or an assertion to be supported.

As the Skyline College webpage2 makes clear, the next step in choosing a topic is framing it so that it is sufficiently specific and pointed.  “If you select a topic that is too general, you will be overwhelmed with too much information to choose from and it will be difficult to focus your search.  If there are whole books written about your topic, it is too broad for a research paper.” Here is an example of a topic that is too broad: Volcanoes.  How about Stratovolcanoes?  Still too broad!  El Nino?  Disasters?  Hurricanes?  All way too broad!  
Conversely, “if you choose a topic that is too specific, it will be difficult to find enough information to support your ideas and there may not be enough sources to allow you to develop a balanced perspective on a topic. If your research question can be fully answered in a few paragraphs, your topic is too limited.” Example:  What was the influence of the Mt. St. Helens eruption on the price of tea in China?  “Research questions beginning with "How..." or "Why..." are usually broader and typically lead to more substantial research projects than questions beginning with "Who...", "Where..." or "When...", which can often be too limited for most research assignments.”2
1 Or accord to the interests of your target funding agency and the specifications of the request for proposals?

2  Brenner, E (2003).  Developing a Research Question.  Skyline College.  Available: http://www.skylinecollege.net/library/rsrchqus.html
Of course, generating a research topic that starts with how or why is no guarantee that it will cut the mustard.  Example:  How are Hurricanes generated?  Yawn.  Questions like these are answered in introductory level textbooks.  No, you want to come up with something more challenging, more esoteric… something that researchers are wrestling with right now.  It is time to put on your interdisciplinary thinking caps.  

The IAS program is founded on the supposition that the answers to many of the most interesting questions lie in the divides between established disciplines.  In the course syllabus, I listed a number of potential project titles that would require research in multiple disciplines.  The other shared characteristic for all of these example titles is that conducting research for any one of them would illuminate the relationship between people and a natural hazard phenomenon.  You can assume that this is the general theme that I want your research poster to explore.  But you are not limited to fleshing out one of these pre-supplied research titles.
Deriving a Thesis or Hypothesis

Once you have identified a general topic you want to learn more about, like coral reef preservation and tsunami impacts, you need to reframe the topic into specific questions you can answer.  Sticking with the coral reef and tsunami topic, we can attack the issue in a few different ways.   You could take a mechanical approach…  How do coral reefs provide protection to coasts from tsunamis?  You would find that answering this question will lead you to some very technical articles, most of which are hard core science papers that pay no heed to the human component of the issue.  You could take a more humanistic approach…  How did different methods of coral reef management affect the tsunami impacts on Dec. 26, 2004?  This question has the advantage of being more limited in time and place.  It narrows the scope of your research, which will lead to a more pointed poster, but it may also make it harder to find relevant data.
Both of the questions in the paragraph above are open-ended.  If you were to frame your poster around them, you would report what you found and that would be fine.  But it is more powerful if instead you take a stand, develop a thesis or hypothesis, and confirm or disconfirm it.  For example, you could take the issue of coral reef management and tsunami impacts and express it like this:  Islands with intact coral reefs suffer less damage from tsunamis than islands with degraded reefs.  Then you hunt for data that speaks to this assertion.  You will end up doing the synthesis and analysis of the data and you aren’t really certain up front if your hypothesis is correct.  Add your own evaluation and you have conducted research (as opposed to reporting).  This is our goal.  “The final product will be a unique and appropriate integration of evidence you have located outside yourself and personal insights.” 3
Typically, a hypothesis is a testable statement concerning the relationship between multiple variables.  You can write them as a conditional statement (e.g., Intact coral reefs reduce tsunami impacts) or as an if-then statement.  Example: If coral reefs are unprotected, then tsunami run-ups can increase by at least 30%.  In this example, “coral reefs” are the independent variable and “tsunami run-ups” are the dependent variable.  The dependent variable is the one being affected.  It depends on the independent variable.
3 Hamid, S (2004).  Writing a research paper.  Online Writing Library, Purdue University.  Available:  http://owl.english.purdue.edu/workshops/hypertext/ResearchW/index.html
A hypothesis can also be thought of as an educated guess.  As such, developing a good one presupposes that you are moderately educated about your topic.  So a researcher will typically spend a good deal of time learning about their topic before developing hypotheses they want to test.  
As a researcher develops their hypotheses, they must consider what is required to test them.  The two primary ways to test them are by conducting experiments or conducting scholarly research (i.e., more reading).  I am assuming that you will be going the scholarly research route, but more power to you if you choose to conduct an experiment.  Additional guidance will be forthcoming on how to conduct (and define) scholarly research.  For now, scholarly research is based on sources you can trust.  How can you know?  For answers to this burning question, check out the UWB/CCC Campus Library web page titled Reading Scholarly Sources (http://www.uwb.edu/library/guides/criticalreadingscholarly.html). 

What am I Looking for You to Submit on Tuesday?

You and your partner should submit at least one proposed “research topic and hypothesis.”  Basically, this is just a phrase and a sentence.  That sounds easy if you haven’t read the stuff above.  With regard to the research topic, this can take the form of a working research title (like the ones I provided on the syllabus) or a more general topic of interest.  But beware of submitting a topic that is too broad.  Under your research topic or title, submit the primary research question you are trying to answer or hypothesis you wish to test.  I encourage you to submit more than one potential research topic and hypothesis, or a few different hypotheses for a given topic.  I’ll give you feedback on them and we can discuss their relative feasibility.

Because you are at the beginning of your research process, I can’t expect you to know too much about your topic.  Consequently, your initial hypotheses are likely to be a little rough.  No problem, they can develop over time as you become educated about your topic.  Research builds. 

One last bit of guidance… Keep in mind that a poster is a visual medium.  As such, the emphasis should be on compelling figures and headings, not text.  So your story should be transmittable with just a few graphs, tables, charts and photos.  Accordingly, you will want to choose topics and hypotheses where there is data to confirm or disconfirm your hypothesis.  Thus the poster is more appropriate for topics and theses where the natural science, social science, economics and other data-happy disciplines are the dominant sources of information.  
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