
Senior Thesis Guidelines  
Undergraduate Program in Neuroscience 

 
The Senior Thesis in Neuroscience is an opportunity for seniors to develop and complete a research project of 
their design under the mentorship of a neuroscience faculty member. The program is intended to engage our 
most ambitious students, and demands dedication and the ability to work independently. Successful 
completion of a Senior Thesis with a grade of A- each semester is one criterion for nomination to Phi Beta 
Kappa.  
 
Successful completion of the Senior Thesis will lead to graduation with Honors in Neuroscience, which 
involves:  

● Completing a year-long faculty-mentored research project (under course numbers NE 401 and 402).  
● Completing a written thesis describing the results of your project.  
● Defending the thesis in front of a faculty committee.  
● Earning a B+ or higher in both NE 401 and NE 402.  

 
Senior Theses can be conducted under the guidance of a faculty member at Boston University (CRC or BUSM) 
or in an approved lab in a Boston Area Hospital. To get an off-campus lab approved, email Dr. Muscedere 
(mario@bu.edu) with a link to the lab's website and the email address of the Principal Investigator. 

Criteria for a Senior Thesis in Neuroscience 
A Senior Thesis project must be a substantial, independent work of scientific research, meaning that, at 
a minimum, the student will: learn the background and scientific context of the research done in their 
mentor’s lab at an advanced level (through in-depth reading of the scientific literature and frequent 
conversations with lab members); develop the research question and hypotheses of their research 
project in consultation with their research mentor; work as an independent member of the lab to 
gather data and/or generate models to adequately test these hypotheses; analyze and interpret their 
data in the context of their research hypotheses; generate a substantial manuscript, written in 
professional scientific style, describing their research project; and defend their research and its 
conclusions in front of a panel of faculty experts. 
 
A Senior Thesis project must fall within the field of neuroscience, broadly construed as the study of the 
structure and/or function of the nervous system. Projects that do not involve the nervous system (e.g., 
projects focused on the behavior of humans or non-human animals without any investigation of the 
nervous system) will not be approved. 

Eligibility  
Senior Thesis applicants:  

● Must have an overall GPA of 3.4*.  
● Must conduct their project during their last two semesters as an undergraduate.  
● Must have a minimum of one semester (or one summer) of prior research experience working 

in the lab that they are proposing to conduct their thesis in.  
● May not receive a UROP stipend (but may apply for a UROP grant to cover research supplies). 
● May work in the lab of faculty research mentors anywhere in the BU community (CRC or BUMC) 

or in the greater Boston area, e.g. researchers at Mass General Hospital, Beth Israel Deaconess 
Medical Center, Harvard Medical School, Brigham and Women’s Hospital, or other local 
institutions (with prior approval from the Neuroscience Program).  
 

              *Exceptions to GPA and other application requirements are considered on a case-by-case  
                basis. We will accept applications from students with a GPA greater than 3.2.  
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Application Guidelines 
The Senior Thesis Application is designed to assess a student’s preparation to complete their project 
and ensure they have a close and supportive relationship with their thesis advisor. The application 
consists of:  

● Thesis Project Proposal – A concise description of the project’s rationale, research aims, 
significance, and methods of investigation and analysis. Please refer to the Appendix on page 4 
of this document for detailed instructions on preparing the thesis proposal. Students must 
discuss their project and proposal with their thesis advisor in depth before submission. 

● Thesis Advisor Assessment – An online form to be completed by your thesis advisor. The official 
thesis advisor must be the Principal Investigator of the lab, not a graduate student or 
postdoctoral fellow. This assessment will ask your advisor detailed questions about your 
preparedness to complete the thesis. 

● Copy of Unofficial BU Transcript – A PDF or screen capture of the transcript preview will suffice.  
 
Contingency Planning for Social Distancing and Remote Work 

● Please discuss contingency plans with your PI regarding how your project will be affected if 
in-person work is impossible or restricted during your Senior Thesis due to new or ongoing 
social distancing measures. 

●  In your application you will be asked to describe how your project will be affected by any 
current public health restrictions on in-person work in your lab, as well as how your project 
would change or adapt if public health conditions worsen and new restrictions on your research 
activities are put in place mid-semester. Make sure to address how your contingency plan will 
still meet the threshold of research in the field of neuroscience (e.g., you would pivot to 
working on a comprehensive literature review [as a part of a “review/proposal” thesis, see 
below], analyzing existing data, writing code or generating models remotely, etc.) and how you 
would stay in contact with your PI (e.g., you would still have regular lab meetings via Zoom, 
regular phone calls, etc.). 

Thesis Paper 
The written thesis should be double-spaced, Arial 11-pt font, 35-50 pages (including references and 
figures). You and your thesis advisor may agree upon other criteria that will also factor into your grade.  
 
A “research article” thesis paper is the default option and will describe the outcome of the student’s 
research project. It should be formatted as a professional scientific manuscript for a neuroscience 
journal, including:  

● Abstract  
● Introduction (a review of the literature)  
● Methods (a clear description of your experimental techniques and data analysis)  
● Results (including statistical analyses and clearly-labeled tables/figures with legends) 
● Discussion (can be included with the Results as a single mixed section) 
● References  

 
A “review/proposal” thesis paper may be submitted in the event that a student is unable to complete 
their research project as proposed due to changing public health concerns and/or new limitations to 
in-person work. This type of thesis should be written in the style of an expanded grant proposal that 
describes the project the student planned to complete. This thesis should be based on the grant 
proposal formatting guidelines of whatever funding agency (e.g. NIH, NSF, etc.) the research mentor’s 
lab typically applies to, and will at a minimum include sections on the hypotheses and research aims of  
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the project (e.g. “Specific Aims”), the detailed methodology of the proposed research, a presentation 
of all preliminary research results that the student was able to generate (including statistical analyses 
and clearly-labeled tables/figures with legends), and sections describing the novelty, significance, and 
scientific context of the proposed project. Because real grant proposals are generally not as long as 
research manuscripts, “review/proposal” theses should also include an expanded introductory section 
describing the scientific context for their project, which should read like a mini-literature review. The 
overall length of the two types of theses should be similar. 

Examples of previous thesis papers are available from Becca Reynolds (rreyn@bu.edu). A digital 
copy of your paper is due to your committee one week before your defense to give them time to 
prepare. Final revised PDF copies of your thesis are due to Becca by 5pm the day after your defense.  

Thesis Defense 
The culminating event of the Senior Thesis project is the defense. You are required to assemble an 
examination committee of three faculty members, one of whom will be your thesis research mentor. 
At least two of your committee members must be BU faculty members. Postdocs or professionals in 
the field from other institutions may serve as the third committee member. Graduate students are 
ineligible to serve on the thesis committee, but may be present during the defense.  

You must prepare a 30-40 minute presentation, which will be followed by questions from your 
committee. Following the defense, your committee will decide whether or not to recommend you for 
Honors in Neuroscience, noting their decision on the Senior Thesis Grading Sheet. The Senior Thesis 
Grading Sheet must be completed and submitted no later than 5pm the day after your defense. Plan 
to select and contact your committee members and schedule your defense date by late January.  

If you have any questions about the senior thesis or need assistance reserving a space for your 
defense, please email rreyn@bu.edu. Defenses must be complete by the last day of classes in the 
spring semester. For 2020-2021, this is Thursday, April 29th, 2021.  

Mandatory Check-in Sessions 
Dr. Muscedere will hold an initial session in early September with all accepted Senior Thesis students 
to discuss the timeline and expectations of the Senior Thesis project. Additional progress meetings will 
be held in late November and February. These sessions will be scheduled after applications are 
processed. 

Grading 
If your application is accepted you will automatically be enrolled in NE 401 in the fall and NE 402 in the 
spring. Research mentors in CAS are responsible for assigning grades for NE 401/402 themselves at the 
end of each semester via web-grading; If your lab is outside of CAS and you are enrolled under Dr. 
Muscedere, your mentor must email the grade to mario@bu.edu by the first day of finals period each 
semester. As noted above, you and your mentor are responsible for determining any grading criteria 
beyond thesis and defense; possible factors include attendance, presentations in lab meetings, etc.  

Application Deadline 
All applications must be submitted no later than 11:59 PM on Tuesday, September 1st, 2020. 

Application Link: 
http://www.bu.edu/neuro/current-students/undergraduate/forms-links/research-for-credit/ 

Note for International Students 
Students with F-1 status working off-campus for research for credit may need to apply for Curricular 
Practical Training (CPT) . Students with questions should check in with their ISSO advisor and follow the 
steps outlined on the ISSO website. 
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Appendix - Senior Thesis Proposal Guidelines  
 
The purpose of the thesis proposal is to concisely articulate the project’s rationale, significance, and 
methods of investigation and analysis. Students must work closely with their research mentor to 
develop their project’s goals, hypotheses, and methods, and to establish specific expectations for what 
they will do and when they will do it over the course of the year. It is expected that the research 
mentor will have worked with the student to develop the ideas in the proposal, and will have read and 
offered feedback on drafts of the proposal prior to its submission. 

Format  
The thesis proposal should be Arial size 11-pt font, single-spaced, 2-4 pages. 

Organization 
The organization of this proposal is a highly streamlined version of the grant proposals that researchers 
send to funding agencies (NIH, NSF, etc.) in order to compete for grant funding. If you have never 
written one before, scientific grant proposals are similar to scientific manuscripts describing completed 
research projects (which most of you have experience with from NE 102 and NE 203 labs). The 
differences are (1) that the experiments have not been completed yet, meaning you must clarify what 
will be done, how it will be done, and what the expected outcomes will be in order to allow the 
reviewers to assess the merits and feasibility of the proposed project; and (2) you are pitching your 
project to the reviewers, and so you must demonstrate that it is interesting, novel, achievable, and that 
you are qualified to complete it. Make every attempt to be clear, precise, and succinct and to describe 
a focused, coherent set of objectives. 
 
The proposal should contain the following elements, based on a standard NIH grant proposal: 
 

● Project Title  
 

● “Specific Aims” Section: A ≤ 1 page, point-by-point summary of your research questions, 
hypotheses, and the experiments designed to test those hypotheses, all in language that 
emphasizes the novelty and importance of the work, so that the attention of reviewers will be 
grabbed to approve your proposal. Usually describes 2-4 individual research aims that you will 
investigate over the course of the year. This section is almost like an expanded Abstract for the 
entire proposal, and is the first thing that the reviewer reads, so it is important for the aims to 
be clear, exciting, and logical. Detailed advice for how to craft an excellent Specific Aims section 
can be found at these links: [link 1] [link 2].  
 

● “Research Strategy” Section: Concisely explain in another page or two the background 
information necessary to understand the proposed project, its rationale and significance in 
relation to long-term research objectives, and the methods you will use, in two subsections: 
 

○ “Significance” Subsection: Why is the problem you are addressing important and 
interesting? What do we know already about your problem (from the published 
literature) and what gaps in knowledge remain to be addressed? What is the value of 
your project to the scientific community and society at large? Be sure to introduce your 
research subject, state what is currently known by referring to the scientific literature 
(with citations), state the gap in knowledge and the critical need for addressing this 
knowledge gap, and convey that your research will address this knowledge gap by 
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stating the project objectives, hypothesis, and rationale. Also describe the potential 
outcomes and significance of the proposed research – provide a broad impact 
statement about how your proposed research will benefit the field.  
 

○ “Approach” Subsection: How will you carry out your project? Be brief, but reasonably 
specific about what equipment you will use, what measurements you will take, and 
what kinds of samples you will analyze. Summarize the protocols and methodologies to 
be used and the methods of data analysis. Consider potential technical difficulties 
and/or limitations and alternative approaches that could be used to achieve the aims. 
This section should read very much like an abbreviated “Methods” section of a 
traditional scientific paper, except you haven’t actually performed the experiments yet.  
 

● Timeline: Include a brief, tentative timeline for the entire proposed project, spanning the fall 
and spring semesters. Please keep in mind that the final thesis paper and oral defense must be 
completed before the last day of classes in the spring.  
 

● References: List all references cited in the text, including all authors and the full title of the 
publication, using the format required for the Journal of Neuroscience: http://bit.ly/2JD1Fbv  

 
Example: Hamill OP, Marty A, Neher E, Sakmann B, Sigworth F (1981) Improved patch-clamp 
techniques for high- resolution current recordings from cells and cell free membrane patches. 
Pflugers Arch 391:85-100.  
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