Research Project Proposal Format

The research project proposal should contain each of the following sections in the order indicated.  You should write sections 3-5 in active future tense (avoid passive voice, unless appropriate).  This format allows you to produce the starting draft of the following sections of your research thesis.

1. Title.  The title should include the student’s name, the advisor’s name, the project title, the course number, and the date.  This should appear at the top of the first page of the document.

2. Introduction Background, Significance of Research, and Hypothesis.  This section will include a short discussion of background and significance of research, noting previous experimental results reported in peer-reviewed journals. This discussion should display a development of thought leading up to the hypothesis or statement of purpose. Development of thought should guide the reader from an understanding of the general topic of your research to the significance of your specific project. You may include some figures in this section to facilitate communication of the information provided. This section includes a statement of the hypothesis, along with the anticipated research product  (key questions with measurable outcomes).  If you are developing a method, then this section should include a statement of purpose, with the anticipated research product  (key questions with measurable outcomes) to prove development of an analytical method.

Example 1

Introduced species have long been a problem in island ecosystems.  Traditionally, introduced species have been thought to succeed in island ecosystems because they occupy unfilled niches, fill those niches and close off those niches (Elton 1925).  Recently, Simberloff and Von Holle (1999) have proposed that islands may allow species introductions that simultaneously fill a vacant niche and create new niches.  New niches can be created by increasing primary productivity, increasing nutrient supply or altering the structure of the ecosystem.  These changes could possibly facilitate the introduction of additional introduced species by providing resources not previously found in the ecosystem.  The proposed research will examine the effect of Albizia trees on Hawaiian ecosystems to determine whether their presence has created a new niche by increasing energy and nutrient supply which facilitates, through bottom-up controls on food webs, the introduction of new top predators.

Example 2
Gliomas are brain cancer cells that are resistant to traditional methods of treatment, such as radiation and chemotherapy.  The cell cycle is the process by which cells grow and divide.  There are checkpoints at important stages of the cell cycle to ensure the cell is ready to proceed into the next phase.  Glioma cells escape cell cycle checkpoints through mutations in cell cycle regulator genes, such as p53.  As a regulator of the G2/M checkpoint, Cyclin B expression levels are tightly regulated, rising during late S phase of the cell cycle then decreasing during mitosis (M). Etoposide (VP16) causes DNA double strand breaks, resulting in G2/M blockade.   Caffeine exposure can override the G2/M blockade in mammalian cells.  The G2/M cell cycle checkpoint can be studied using two glioma cell lines, U138MG and U373MG.   The purpose of this study is to determine the relationship between Cyclin B and microtubules; and the role of both of these proteins in the escape of the G2/M checkpoint in these two glioma cell lines.  A testable hypothesis is that a dysfunctional relationship exists between Cyclin B expression, microtubule assembly and cell cycle progression in glioma cells.

Example 3

Our interest is in the rational design of amine-cured bisphenol A epoxy copolymers with improved impact and shock resistance. Empirically, it is known that substitution of aromatic backbones of polymers of this type with cycloaliphatic species yields increased localized molecular mobility in the glassy state of the polymer. These short-range relaxation mechanisms yield increased high strain rate impact and shock resistance. However, this approach often leads to inferior performance in other critical polymer properties, such as the coefficient of thermal expansion. For successful application a true balance of properties is necessary, and using traditional empirical methods to discover an optimal copolymer formulation may never be achieved due to the elevated number of formulations that must be probed. We propose to predict of the behavior of the glass transition temperature with respect to the stoichiometric ratio of monomers in a cross-linked amine-cured model epoxy polymer using computational chemistry. 
3. Methods and Supplies. 

This section will describe the methods to be used in the research project with necessary references. This will include key chemical equations, chemical solutions, instrumentation, sampling technique, etc.  

A description of supplies, including supplier and cost, should be provided.  This list will include both disposable and non-disposable supplies, instruments and other equipment.  Supply companies can be determined by looking at package labeling and instrument manuals.  Prices are usually available on supply company websites or in catalogues.  Cost should be determined for the following categories:
Total Cost of Disposable Supplies (plastics, containers, etc)  


Provide a list of supplies, with suppliers and product numbers

Total Cost of Reagents (chemicals, antibodies, enzymes, etc)


Provide a list of reagents, with suppliers and product numbers

Total Cost of Organisms (plants, insects, animals, cells, etc)


Provide a list of organisms with suppliers and product numbers

Total Cost of Services (primer synthesis, DNA sequencing, etc)


Provide a list of services with suppliers

Total Cost of Travel 


Provide a list of means and cost of travel to specified destinations 
4. Timeline.  A proposed timeline (covering the entire project) including short and long term goals should be provided. You can determine your timeline by working back from your destination date for thesis completion to your current time and status.  In short, your first semester (BIO 360/CHE 310) should involve literature review, with completion of an annotated bibliography and project proposal.  The next two semesters (BIO 361/460/CHE 315/410) should focus on data collection and the final semester (BIO 461/CHE 415) should include plans for completion of your thesis and presentation of your results.

Example
Senior Year

Apr

Thesis completed; Presentation prepared

Senior Year

Dec

Thesis rough-draft completed

Senior Year

Sep

Final data collection initiated

Junior Year

Apr

Data collection near completion

Junior Year

Dec

Method learned and fine-tuned

Junior Year
Nov

Literature review completed, proposal rough-draft 

completed

Junior Year

Sep

Literature review initiated, proposal discussion initiated
5. References for proposal. 

References should be provided in the format recommended by your major, i.e. ACS format for chemistry majors, advisor’s recommendation for biology and biochemistry majors. 

6.  Annotated bibliography 
A short description of at least 30 references that were used to gain an understanding of the scientific information surrounding the project proposed for this research project. References should be provided in the format recommended by your major, i.e. ACS format for chemistry majors, advisor’s recommendation for biology and biochemistry majors. 
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