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QBS 185: Master’s Capstone Experience (2020-2021) 
3 Units 
Summer term 
2020-2021 

The goal of the capstone is to enable students to refine their skill set as they work on a research or applied 
data science, epidemiology or informatics project. The capstone also provides training in critical 
professional skills including scientific writing, presentation skills, and translating the findings of a 
research or applied project to key stakeholders who may not have expertise in the domain. Preparation for 
the capstone project begins in August of the first year and culminates in a written white paper and oral 
presentation at the end of the summer term. Students will also complete a poster presentation of their 
completed capstone work at the Celebration of Biomedical Research at Dartmouth (CBRaD) held in the 
fall of the second year.   

Note: Students will enroll in QBS 185.5 Capstone Preparation (0.5 unit) in the winter and spring quarters 
preceding the summer capstone. 

Students may select from three tracks for their capstone. Tracks differ based on the summer term project. 
The pre-capstone work is required for all tracks. Students are expected to finalize their track selection in 
April. Tuition & Fees apply to all tracks. 

• Individual Project with Dartmouth PI 
Students will match with an investigator at Dartmouth and will work on a research or applied 
project under the PI’s mentorship; the project may be supervised by a postdoctoral research 
fellow or doctoral candidate in the PI’s lab. For this option, residency at Dartmouth is required. 
Students are encouraged to submit a conference abstract in the fall on their capstone project. 
 

• Project-Based External Experience 
Students will complete an external internship. Internships may be with a for-profit company, 
governmental agency, non-profit organization, or another academic institution. For this option, 
residency at Dartmouth is not required. 
 

• Individual Project, Self-Led 
Students will work on an independent project of their own choosing. For example, students may 
develop their own research project using publicly available data. QBS faculty will assist students 
in defining feasible projects and oversee the work. For this option, residency at Dartmouth is 
required. Students are encouraged to submit a conference abstract in the fall on their capstone  
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Course Directors 

Aurora L. Drew, PhD 
Lecturer 
The Dartmouth Institute for Health Policy and 
Clinical Practice 
Aurora.L.Drew@dartmouth.edu 

Jennifer A. Emond, PhD, MSc 
Assistant Professor 
Biomedical Data Science 
Jennifer.A.Emond@Dartmouth.edu 

Jeremiah Brown, PhD, MS 
Professor 
Epidemiology, Biomedical Data Science, TDI 
Jeremiah.R.Brown@dartmouth.edu 

 

Teaching Assistants 

TBA 

Canvas Site 

This course will utilize Canvas (canvas.dartmouth.edu) for announcements, document posting, and 
assignment submission. All readings and assignments, including those for the pre-capstone meetings, will 
be on Canvas.  

Capstone Competencies  

Each capstone proposal must be approved of by the Capstone Course Directors to ensure the project 
adequately reflects a culminating project representative of the QBS Master’s in Science. 

Competencies: 

• Formulate a problem statement and justification for the proposed approach. 
• Create or evaluate a conceptual model detailing the workflow for a data analytics plan. 
• Create or evaluate a data analytic plan. 
• Develop and test programing code to manage relational databases. 
• Apply data wrangling skills for extraction, merging and construction of analytical data sets. 
• Visually and numerically summarize data. 
• Apply and/or interpret appropriate statistical analysis/machine learning 
• Evaluate and/or validate a data analytics approach 
• Communicate the results of statistical analyses and/or a data analytics approach to address a 

problem statement, in writing and orally 
• Work effectively as part of a multidisciplinary team to address a data analytics problem 
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• Identify and address the ethical concerns related to the analysis of data 

Capstone Components and Final Grading  

Component Due % of Final grade 

Revised Capstone Proposal and Agreement due week 2 Week 2 10% 

Capstone progress report due week 5 Week 5 10% 

Biweekly updates with draft sections of final paper Weeks 2, 4, 6, 8 20% 

Peer review of draft sections of final paper Weeks 3, 5, 7, 9 20% 

Final capstone white paper Final exam period 20% 

Oral presentation Final exam period 20% 

Capstone Proposal & Agreement (CPA) 

Students must submit a written proposal for their capstone project. Proposals will serve as the contract 
between the student and QBS faculty. The initial CPA is due in the spring quarter preceding the summer 
capstone as part of QBS 185.5. A revised CPA is due in the summer capstone once the student has more 
details on the specific project. Graded as complete/incomplete. 

Capstone progress report  

The progress report is due mid-way during the summer capstone project. The report will outline the 
progress of the project to date and any deviations from the CPA, and the first sections of the final report.  
Students completing a classic research report will submit the background and the methods sections, and 
students submitting under the other report option will submit a description of the company and details of 
at least one project (see details under “Final Capstone White Paper” below). Graded per the rubric below. 

Biweekly updates 

Biweekly updates are required to inform Capstone directors of progress. A set of prespecified questions is 
provided.  A drafted section of the Final Capstone White Paper is due with each Biweekly report.  For 
instance, in the Week 2 Biweekly report, the student submits the Background section or Introduction to 
the Company/PI and their work.  Additional details are on Canvas.  Graded as complete/incomplete. 

Peer review of report components  

Peer reviews are part of the biweekly updates.  Students will be expected to review and provide feedback 
on peers’ submissions.  Details will be available on Canvas.  The peer review process becomes 
challenging to manage if peer reviewed assignments are submitted late.  Students who submit peer 
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reviewed assignments late may not be able to participate in the peer review process and will not receive 
credit for the assignment or the peer review. Graded as complete/incomplete. 

Final Capstone White Paper 

There are two options for the final report.  

• A report to highlight your contributions to the company/PI: 
This option is most appropriate for those working on multiple projects.  
o Executive summary summarizing the report. 
o Report: 

 Introduction to the company/PI and their work  
 Discuss their overarching mission statement and/or research goals 
 Your role in the company/lab 

 Major projects you worked on. For each project, include:  
 Problem statement: Background of the problem and a justification for work you did  
 Methods: Make sure to justify your analytic approach 
 Results 
 Implications of the work 

 Career implications 
 A future looking statement for how this experience with the company/PI may inform 

your career path   
 Overall comments about the capstone experience  
 References 

• A classic "research report": 
This option is most appropriate for those working in-depth on one overarching research question or 
project.  
o Executive summary summarizing the report 
o Report: 

 Background: Background of the problem and a justification for the analytic approach  
 Methods: Methods of the analytic approach including the conceptual framework or logic 

model.  
 Results: Results and key findings of the project 
 Conclusions: Summary of the findings and implications of the work 
 Project strengths and limitations 
 Next Steps: Forward looking statement about this research 
 References 

For each option, make sure the report highlights your contribution to the project(s). The white paper is 
limited to 10,000 words (excluding tables and figures) and a combined total of 10 tables and figures. Text 
must be Arial or Times New Roman font, size 11 point or larger, and page margins must be 1”. Papers are 
graded per the rubric below. 

Oral Presentation 
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All students must present their Capstone Experience orally at the end of the summer term.  Presentations 
will be 20-25 minutes in length and there will be discussion afterwards. Students must frame their 
presentation to a target audience of non-data scientists, such as key stakeholders. QBS faculty will attend 
the presentation. Graded per the rubric below. 

Poster Presentation 

All students are encouraged to present a poster on their capstone work at the Celebration of Biomedical 
Research at Dartmouth (CBRaD) held in the fall quarter of their second year.  

Grading 

The revised CPA, biweekly reports and peer review are graded as complete/incomplete. The progress 
report, final paper and the final oral presentation are graded on the following scale a 4-point level per the 
grading rubric below inspired by peer-review journals:     

Details and due dates for all assignments are provided on Canvas. If there is a rubric with criteria tailored 
for an assignment it will be posted on Canvas.  Any resubmissions will be required within 7 days of 
receiving feedback. Resubmissions will at most receive a grade of 85%. 

Grading Rubric for Summative Assignments 

Review Criteria Description Grade 

Accept Mastery of the learning 
objectives is demonstrated. 
Text summaries, tables and 
visual data displays are clear, 
succinct and accurate. 
Interpretation of the data 
findings and inferences are 
correct; study limitations are 
appropriately noted. 

High Pass 

 

≥95% 

Minor Revisions Minor changes to language or 
presentation could improve 
the assignment, but it is 
worthy of credit and 
demonstrates mastery of the 
learning objectives. 

Pass 

 

85-94% 

Major Revisions Major changes to the content, 
language or presentation are 
required to demonstrate 
achievement of the learning 
objectives. Specific feedback 

Low Pass      

 

65-84% 
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will be provided. Option to 
resubmit within 7 days of 
receiving feedback.  Highest 
grade on resubmission will be 
a pass. 

Reject Most required components 
are present. Major 
deficiencies in mastering the 
learning objectives. The 
submission is not adequate 
for credit. Option to resubmit 
within 7 days of receiving 
feedback. Highest grade on 
resubmission will be a pass. 

No Credit 

 

<65% 

Incomplete Assignment is missing 
required components 

No Credit 

 

0% 

 

Final Course Grades 

The Quantitative Biomedical Sciences uses the four grading options considered to be standard for graduate 
level courses at Dartmouth. Final grades for this course will follow the following scheme of High 
Pass/Pass/Low Pass/No Credit.  

Achieving all the learning objectives will earn a pass in the class.  High pass will be reserved for students 
doing extraordinary work and may not be awarded every year.  Low pass will be indicated when a student 
is achieving most learning objectives, but there are some deficiencies in the work.   

Honor Code 

Academic Honor Principle:  https://students.dartmouth.edu/judicial-affairs/policy/academic-honor-
principle 

Honesty is the foundation of the academic pursuit of knowledge. In recognition of this, the faculty will 
not overlook any violations of the Academic Honor Principle. Indeed, the Faculty of Dartmouth College 
and the Geisel School of Medicine at Dartmouth are obligated to report potential violations of the 
Academic Honor Principle. All Dartmouth students are required to read the Academic Honor Principle.   

Here we highlight one common violation of the policy, Plagiarism. Any form of plagiarism violates the 
Academic Honor Principle. Plagiarism is defined as the submission or presentation of work, in any form, 
that is not a student's own, without acknowledgment of the source. With specific regard to papers, a 

https://students.dartmouth.edu/judicial-affairs/policy/academic-honor-principle
https://students.dartmouth.edu/judicial-affairs/policy/academic-honor-principle
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simple rule dictates when it is necessary to acknowledge sources. If a student obtains information or ideas 
from an outside source, that source must be acknowledged. Another rule to follow is that any direct 
quotation must be placed in quotation marks, and the source immediately cited. Students are responsible 
for the information concerning plagiarism found in Sources and Citation at Dartmouth College, available 
in the Deans' Offices or at Sources and Citations. 

Sexual Respect Policy 

At Dartmouth, we value integrity, responsibility, and respect for the rights and interests of others, all 
central to our Principles of Community. We are dedicated to establishing and maintaining a safe and 
inclusive campus where all have equal access to the educational and employment opportunities 
Dartmouth offers. We strive to promote an environment of sexual respect, safety, and well-being. In its 
policies and standards, Dartmouth demonstrates unequivocally that sexual assault, gender-based 
harassment, domestic violence, dating violence, and stalking are not tolerated in our community. These 
principles are also enumerated in the Professionalism Policy for the Undergraduate Medical Education 
Program at Geisel. 

The Sexual Respect Website (sexual-respect.dartmouth.edu) at Dartmouth provides a wealth of 
information on your right with regard to sexual respect and resources that are available to all in our 
community.  Please note that, as a faculty member, I am obligated to share disclosures regarding conduct 
under Title IX with Dartmouth's Title IX Coordinator. 

Should you have any questions, please feel free to contact Dartmouth’s Title IX Coordinator 
(Kristi.Clemens@Dartmouth.edu) or the Deputy Title IX Coordinator for Geisel 
(Leslie.Henderson@Dartmouth.edu) or for Guarini (Gary.Hutchins@Dartmouth.edu) 


