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Purpose of the Comprehensive Exam and Expectations
What We Expect from You on the Comprehensive Exam - Cancer Biology PhD Program
The goal of your comprehensive exam is to help you demonstrate that you’re ready to do independent scientific research at the PhD level. Below are the eight skills we expect you to show during the written and oral portions of the exam. These are not meant to surprise you, they match the skills you will use every day as a scientist.
1. Read and Critically Evaluate the Literature
You should be able to explain what is known, what isn’t known, and why the field thinks the way it does. Good critical evaluation means recognizing the strengths and weaknesses of existing studies and using them to motivate your own ideas.
2. Demonstrate Field-Specific Expertise
You should understand the key concepts, mechanisms, and debates in your research area. You aren’t expected to know everything, but you should be able to explain the biology clearly and accurately.
3. Identify an Important Knowledge Gap
A strong proposal begins with a meaningful question. You should show that your chosen question is important, timely, and worth answering.
4. Formulate a Clear, Testable Hypothesis
Your hypothesis should directly address the knowledge gap and make a specific prediction. It should be testable, mechanistic, and grounded in evidence from the field.
5. Design Rigorous Experiments
You should propose experiments that directly test your hypothesis. Good design includes controls, statistics, alternative approaches, feasibility, and awareness of confounders or biases. Prior to performing an experiment, you should be able to articulate the anticipated result if your hypothesis is correct.
6. Interpret Data Accurately and Thoughtfully
You should be able to analyze data logically, draw conclusions that the data actually support, and recognize limitations or alternative interpretations.
7. Communicate Clearly
Your writing should be clear, well-organized and concise. In the oral exam, your explanations should be direct, understandable, and professional. You don’t need to be flashy, just clear.
8. Respond to Feedback and Think on Your Feet
During the oral exam, we expect you to defend your reasoning, clarify your ideas, and adjust when given new information or critique. Being able to think flexibly is a key part of becoming an independent scientist.
What Success Looks Like
Students who do well on the exam usually demonstrate:
· A strong grasp of the literature
· A meaningful and well-supported research question
· A clear, testable hypothesis
· Feasible, rigorous experiments
· Logical, evidence-based reasoning
· Clear writing and communication
· Professionalism and adaptability in the oral exam
We are not looking for perfection. We are looking for readiness that you are prepared to begin the next phase of your training as an independent researcher.


Detailed Guide to Deadlines and Process
Timeline
Important Date: June 15 is the last day to turn in a Final Comps Proposal to your committee.
1) Pre-comps (~3 weeks in March)
a. Schedule a Pre-Comps meeting to be in March. The meeting should be 1 hour.
b. Prepare Aims Page for Pre-Comps Meeting 
i. ~2 weeks to research and write
ii. ~1 week to receive feedback and revise and prep slides for meeting
2) Research and write proposal (aim for 4 weeks, but it should not be more than 6 weeks. ~April). 
a. Let your committee know when they should expect the proposal
i. Schedule your exam 2-3 weeks after that date. The date of the exam can be pushed back if necessary. 
b. Send final draft to colleagues for feedback (April)
3) Revise and submit Final Proposal to Committee (~1 week, April/May)
a. Schedule a mock-comps with colleagues
4) Committee has 2 weeks to review (May)
a. If acceptable, schedule Comps Defense ~2 weeks later
b. Defend at mock comps 
c. Revise if required (2 weeks, May into June)
i. [image: ]If acceptable, schedule defense ~2 weeks later



Committee composition
1) In the fall semester of your 2nd year, contact faculty to create a committee of five (see specifics below). Your mentor will be a good resource for members who would be relevant to your research. Consider that clinical faculty may have less flexibility due to their clinical, surgical, and inpatient duties and may have last-minute patient needs.
2) Send Alicia the list of proposed committee members before you make it final. She will check your list to make sure it complies with the requirements. 
3) Usually, the committee is composed of five members (Chair plus four), but six members are possible.
4) Specifics requirements:  
a. The Chair cannot be the mentor and must be tenure-track and a Full/Associate member of the HCCC. 
b. Of the four who are not the Chair, three must be Full/Associate members of the Cancer Center
c. No more than three of the five can be from the same department. 
d. One of the committee members can be non-UI or not tenure-track with a documented reason approved by the Graduate College.  You will need to have a written explanation.  A clinical faculty member is almost always not tenure-track. 
e. One of the committee members may be a faculty at another institution.  Contact Alicia if you want to include a non-UI faculty. This must be approved by the Graduate College.  Contact information, a CV, and an explanation of the need for this faculty will be needed.  Once a non-UI faculty committee member is identified, Alicia must submit the request to the Graduate College as soon as possible.
f. Cancer Center Members | Holden (uiowa.edu) if you want to look up if they are HCCC Full or Associate members or ask Alicia.

Format of the written exam
1) CBIO uses on-topic exam in the format of an F30/F31NIH fellowship proposal.  This is the format that is taught in the Crafting a Scientific Proposal class.  
The exam is expected to be generated by the student without assistance from the mentor. The student may have conversations with members of the committee to ensure they are on track, but the content must be their own. Copy and grammar editing using computational tools is acceptable.  
a. Font: Arial, Helvetica, Palatino Linotype, or Georgia typeface in a black font color; 11 point or larger.
b. Margins: 0.5-inch margins on all sides.
c. Specific Aims: 1 page.
d. Research Strategy: 6 pages 
i. Significance — Why does this matter? What gap does it fill? 
ii. Innovation — What's novel about your approach, methods, or concepts?
iii. Approach —Experimental design, methods, analyses, and how you'll achieve each aim. Should include preliminary data, potential problems, alternative strategies, and consideration of rigor.
2) The proposal must have at least two specific aims:
a. On-topic aim(s)
i. This aim proposes work from your research within the mentor’s lab. 
ii. The aim should contain preliminary data supporting the proposed experiment.
iii. The preliminary data may be: 
1. derived from a publication in your mentor’s lab
2. unpublished data generated by another lab member
3. your own preliminary data
iv. NOTE: You are not allowed to use an existing proposal from your mentor in preparing this aim.
b. Novel aim(s)
i. This aim is conceived, designed, and written by you independent of your mentor.
ii. It must be related to the on-topic aim but pursues a novel research direction not currently being taken in your lab.
iii. You can use unpublished experimental data and literature to support the rationale.
iv. You can’t conduct experiments to specifically support the novel aim since these would be conducted under the supervision of the mentor, and your mentor can’t be involved in your novel aim.
Pre-comps Meeting

Your first meeting will be to present a Specific Aims page (1 page) for your comprehensive exam proposal to your committee.  This will help your committee get to know you and your project and will give them an opportunity to provide feedback so that your proposal is going in a good direction. 
1) You must schedule your initial meeting prior to or close to Spring Break (February/Early March). Let Alicia know if you need help with looking at faculty calendars for possible times.  With those possible times, send out an email/Doodle poll/etc to find a time that works for your committee and your mentor (see below).  Alicia can contact CCOM for a room. 
2) Regardless of whether you need help scheduling the meeting, you must notify Alicia of the date and time.
3) Once your Aims Page is complete (> 1 week before your Pre-comps Meeting) send a copy to Alicia, who will forward it to your mentor.
a. Your mentor will evaluate the aims for any similarity between the aims and any of the mentor’s grant applications that have been submitted or are in preparation. 
b. Your mentor will provide a brief assessment of your performance in the lab.
c. Your mentor will submit their assessment to Chair one week prior to the Pre-comps Meeting.
d. The PI should provide no other feedback
4) Once approved by your mentor, Alicia will forward your Specific Aims page to the committee one week prior to the Pre-comps Meeting. 
5) Format of the meeting:
a. You will give a brief presentation giving an overview of your research.
i. Your mentor can attend this portion of the meeting but will leave after.
b. The committee members discuss their assessment of the specific aims and notify you with their comments and suggestions. 

Written exam submission to the committee
1) You must submit your entire written exam to the committee by June 15th at the latest.  Earlier submissions are recommended – see timeline above.  It depends on your readiness to submit. An earlier submission gives you more time to revise your written exam if needed, since your oral exam must be taken before the fall semester begins. 
2) The committee reviews the exam and returns an evaluation to you within two weeks.
a. If “acceptable,” you will schedule the oral exam.
b. If “unacceptable” with suggestions for revision or improvement:
i. You must revise within two weeks of receiving the comments.
ii. The committee must respond to your revision within one week.
1. If it is now “acceptable,” you schedule the oral exam.
2. If “unacceptable,” you must:
a. [bookmark: _Hlk182822454]Write new specific aims or make substantial changes according to the committee’s criticisms.
b. Schedule a meeting with the committee and submit the new specific aims a week before the meeting.
c. Meet with your committee for them to review your Specific Aims, you revise if necessary.  If “acceptable” you schedule your exam.
d. Your oral exam must occur at the latest before the start of the fall semester. 
Oral Exam
1) Enrollment
a. You must be enrolled in the semester in which you defend - spring, summer, or fall. If summer, you would register for 1 hour of CBIO:6500.
2) Scheduling
a. Let Alicia know if you need help with looking at faculty calendars for possible times.  With those possible times, send out an email/Doodle poll/etc to find a time.  
b. Notify Alicia of the date and time as soon as it is scheduled.
3) Graduate College Paperwork 
a. The Graduate College requires Alicia to submit an Exam Request form that includes your Grade Report and a document called a Plan of Study.
b. This Plan of Study is filled out by Alicia and sent to you for signatures (in person or electronic).  It must be signed by your mentor and Miles Pufall and returned to Alicia (scan is fine).  She must submit this to the Graduate College at least 2 weeks before your exam date, and it is preferable to not cut it close. 
4) Practice
a. After a satisfactory written exam, it is highly suggested to have at least one mock exam. The mock committee should be composed of individuals with expertise in the field, who have passed a comprehensive exam, and who will be critical of your work and help you improve it. Members of your committee’s labs may be asked, but do not expect them to be a stand in for your committee member.
5) Scoring
a. After the committee’s private evaluation, you are given a score of “Satisfactory,” “Reservations,” or “Unsatisfactory.”
i. Satisfactory – you pass!
ii. Reservations
1. Two or more of the committee members must score as reservations OR one vote of reservations and one vote of unsatisfactory.
2. This score is given if the issues can be rectified by a discrete piece of work.
a. Revision of sections.
b. Overview of a topic.
c. A course to fill a gap in the student’s background.
3. The committee will write a letter that stipulates what you must do to remove reservations and change the score to satisfactory.
a. The committee specifies a deadline.
b. The language describing the actions must be specific. 
iii. Unsatisfactory
1. Two or more of the committee members must score as unsatisfactory.
2. You may request a reexamination with your mentor’s consent.
a. The second exam must occur at least four months after the first exam.
b. If the second exam is scored as unsatisfactory, you will be dismissed from the program. 


What to expect
Submitting Your Proposal
Once you have submitted your proposal to your committee, they will have two weeks to review it. You will receive acknowledgment that all committee members have received the proposal, but you should not expect additional feedback until the two-week review period has ended. At that point, the committee chair will communicate whether the proposal is acceptable to defend as part of your comprehensive exam.
If the proposal is acceptable, you should work with the committee to set a date for your defense. If it is not acceptable, the chair will provide comments and ask you to revise or rewrite the proposal. You will have two weeks to complete revisions, after which the committee will have one additional week to approve the revised proposal. Once approval is granted, you should schedule your comprehensive exam.
Even when a proposal is approved, the committee may provide feedback in the form of clarifications or issues that should be addressed. This feedback is very important and should be explicitly incorporated into your presentation for the exam.

Preparing for Your Exam
Preparing Slides
Your exam will consist of a presentation (typically PowerPoint slides) that covers the background, the rationale for the hypothesis, the hypothesis itself, and the Specific Aims. You will be given 10–15 minutes of uninterrupted time to present before the committee begins asking questions. Use this time wisely to clearly communicate the motivation for the work and how the Specific Aims test the central hypothesis. The most effective presentations keep slides simple and use text judiciously.  Most successful defenses use fewer than ~25 total slides.
Preparing a Model
Most proposals have a central hypothesis—an educated guess about an observation or phenomenon that is important to the field. The observation or phenomenon should be clearly described in the significance section. Your best guess about what this phenomenon represents or how it works mechanistically is your model.
For example, the compound JQ1 inhibits the chromatin-binding factor Brd4, which in turn suppresses expression of Myc. How inhibition of Brd4 selectively represses Myc expression, but not many other genes, is not fully understood (knowledge gap). A proposed model might be that Brd4 is specifically associated with the Myc locus to support its expression, and that inhibition removes Brd4 from the gene, thereby shutting it off (this example is not correct scientifically, but it illustrates the idea).
In most cases, you should be able to draw a simple cartoon of your model that illustrates your hypothesis and indicates how each Specific Aim tests aspects of the model. A clear visual model is extremely helpful both for the proposal and for the exam, as it keeps everyone focused on the core question being asked. 

The Day of the Exam
Each exam follows a standard format:
1. The total exam time is 2 hours.
2. Do not bring snacks for the committee.  Bring water or snacks for yourself if you think you will need them to stay hydrated (you will be talking a lot) and keep your energy up.
3. Arrive early to ensure that the audiovisual setup is working properly.
4. Wear clothing that is professional but comfortable.
5. The committee will arrive on time. If a member is missing, the committee chair will decide whether the exam will proceed with fewer members.
6. You will be asked to step out of the room so the committee can discuss your proposal prior to administering the exam. This discussion typically lasts no more than ~5 minutes and focuses on the strengths and weaknesses of the proposal and potential lines of questioning.
7. You will then be asked to return to the room. The chair may offer brief comments on the proposal or may simply ask you to begin your presentation, after reminding the committee that you have 10–15 minutes of uninterrupted presentation time.
8. The examination will continue until approximately 15 minutes remain in the 2-hour exam period. At that point, the chair will ask whether there are any final questions.
9. You will then be asked to leave the room while the committee discusses your exam performance.
10. The chair will call you back into the room, communicate the outcome of the exam, and discuss strengths as well as areas where further growth is needed. The rest of the committee typically leaves at this point to allow a private conversation between you and the chair.
11. If the outcome is a pass with reservations, the chair will clearly explain the reason for the reservation and what must be done to resolve them. This may include taking a class, revising the proposal, or completing a written assignment on a topic that is critical to filling gaps in your knowledge and important for your future research.  A follow-up letter will be sent from the committee chair reiterating the reservations and how to resolve them.
12. The chair will report the results of the exam to the Cancer Biology office.


Comprehensive Exam Rubric

The purpose of the comprehensive exam in Cancer Biology is to ensure that the student is prepared to pursue their PhD research and develop as an independent scientist. To do so, students must demonstrate competency in the following 8 core skills:
1. Critical Evaluation of Literature
Reads and critiques foundational and current studies; identifies assumptions, limitations, and gaps.
· Exemplary: Deep, nuanced critique with clear rationale; integrates literature into a coherent narrative.
· Proficient: Accurate critique of major studies; identifies key limitations; integration mostly clear.
· Emerging: Basic understanding; superficial critique; inconsistently identifies gaps.
· Unsatisfactory: Limited or inaccurate understanding; major studies or critiques missing.
2. Field-Specific Expertise & Mechanistic Understanding
Defines key concepts and controversies; constructs a mechanistic model.
· Exemplary: Concepts well-defined and applied; mechanisms and controversies explained clearly; strong mechanistic model.
· Proficient: Concepts defined; mechanisms mostly accurate; model present but less comprehensive.
· Emerging: Inconsistent or vague definitions; mechanisms incomplete; model unclear.
· Unsatisfactory: Concepts/mechanisms incorrect or absent; no coherent premise.
3. Identification of an Important Knowledge Gap
Selects a meaningful, field-advancing question.
· Exemplary: Clearly articulates a focused, impactful gap with strong justification.
· Proficient: Gap is clear and relevant; rationale adequate.
· Emerging: Gap is vague, narrow, broad, or weakly justified.
· Unsatisfactory: Gap unclear, trivial, or disconnected from advancing cancer biology.
4. Hypothesis Formulation
Poses a clear, testable, mechanistic hypothesis addressing the gap.
· Exemplary: Clear, testable, falsifiable; tightly linked to mechanism and gap.
· Proficient: Clear and testable; mechanism less precise.
· Emerging: Present but vague or not fully testable.
· Unsatisfactory: Absent, unfocused, untestable, or not tied to the gap; does not encompass both aims.
5. Experimental Design & Rigor
Rigorous, feasible experiments with controls, stats, and alternatives.
· Exemplary: Rigorous design; appropriate choice of models systems and controls; justified statistics; alternatives and feasibility addressed; considers bias/biological variables.
· Proficient: Solid design with controls and appropriate statistical tests; minor gaps in detail or rigor.
· Emerging: Mostly addresses hypothesis but lacks controls, statistics, or feasibility; limited alternatives.
· Unsatisfactory: Does not address hypothesis; design is flawed, incomplete, or not feasible.
6. Data Interpretation
Draws accurate conclusions supported by evidence; recognizes limitations.
· Exemplary: Conclusions well-supported; anticipated results, limitations and alternatives clearly articulated.
· Proficient: Mostly accurate conclusions; some recognition of limitations and alternatives.
· Emerging: Partially supported or general conclusions; limited critique.
· Unsatisfactory: Unsupported or incorrect conclusions; ignores limitations; no alternatives proposed.
7. Communication (Written & Oral)
Clear, organized, professional communication to an interested audience of good scientists who may lack specific expertise.
· Exemplary: Exceptionally clear, organized and concise; good sentence and paragraph structure; professional tone; complex ideas communicated well.
· Proficient: Clear and organized; minor issues in flow, precision, sentence and paragraph structure, and grammar that do not impede understanding.
· Emerging: Meaning understandable but flow, precision, sentence and paragraph structure, and grammar are distracting and inconsistent; extemporaneous information not critical to the proposal.
· Unsatisfactory: Unclear, disorganized, lacking flow, precision, sentence and paragraph structure, and grammar enough to impede understanding.  Unprofessional language in oral presentation.
8. Responsiveness to Feedback (Oral Exam)
Defends reasoning; incorporates critique; demonstrates intellectual flexibility.
· Exemplary: Thoughtful, confident responses; integrates feedback to improve ideas. Understands and addresses questions directly; ask for clarification in a non-defensive manner.
· Proficient: Responds clearly; incorporates feedback with modest refinement. Understands and addresses questions directly most of the time.
· Emerging: Shows partial understanding; difficulty adapting reasoning. Frequently struggles to understand and directly address questions. Lacks confidence in their knowledge; gets rattled by questions.
· Unsatisfactory: Unable to understand or respond to questions or adapt; reasoning rigid or unclear. Combative, defensive, or overly emotional.
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