Biochemistry and Molecular Biology Graduate Program Candidacy Rubric 

This rubric has three purposes: (1) we will use aggregate statistics to evaluate how well the program is doing at achieving key learning outcomes; (2) it will help students understand the expectations for a satisfactory performance on the candidacy exercise; and (3) it will help faculty committees evaluate candidacy exams fairly and uniformly. After the exam is complete and the student is asked the leave the room, all members of the committee should fill out the rubric. Committee members may use their own discretion in assigning a weight to each of these criteria. This can then be used to frame the discussion on the exam’s outcome. Please refer to Appendix 6: Guidelines for Evaluation of Preliminary Exam Performance in the Biochemistry and Molecular Biology Graduate Student Handbook for additional details. The rubric can be turned in electronically via the link provided before the exam.  Copies of the completed rubric will be provided to the student and advisor. 
Student 	 	 
Advisor 	 	 
Date of Exam 	 	 
Committee Member Name                  	 
 
Candidacy Scoresheet* 
	Performance 
	Exceeds expectations 
(Pass)
	Meets expectations 
(Pass)
	Below expectations 
(Fail)

	Mastered foundational Biochemistry and Molecular Biology principles of relevance and importance to the proposed work 
	 
	 
	 

	Demonstrates in-depth knowledge of the area of the oral exam proposal and dissertation work 
	 
	 
	 

	Demonstrates a knowledge of, and ability to critically evaluate, the scientific literature in the area of the proposal and dissertation work 
	 
	 
	 

	Articulated testable, compelling hypotheses/urgent needs** related to the dissertation work 
	 
	 
	 

	Provided justification for appropriate experiments to test hypotheses/address urgent needs related to the dissertation work 
	 
	 
	 

	Independently developed an aim that builds on ongoing research in the lab and that tests a compelling hypothesis/addresses an urgent need through appropriate experiments in an area outside of the student’s research (independent aim) 
	 
	 
	 

	Wrote a proposal that is readable and persuasive 
	 
	 
	 

	Displays effective oral communication skills and responds to questions effectively during the exam 
	 
	 
	 

	Ethical and Responsible Research

	N/A
	
	

	Professionalism
	N/A
	
	


*Please mark one box per performance. 
**“Urgent Needs” may be appropriate in the context of technology-oriented projects. 
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	Exceeds (Pass)
	Meets (Pass)
	Below (Fail)

	Mastered foundational knowledge of Biochemistry and Molecular
Biology and the large subdiscipline of the work
(Outcome 1)
	· Student is an authority in their large subdiscipline and has a broad knowledge of biochemistry and molecular biology.
· There are no major gaps in knowledge.
· Level of knowledge is at or near what is expected for a senior graduate student.
	· Student demonstrates understanding of most
fundamental concepts as covered in first year of coursework or directly related to research.
· Level of knowledge is clearly above a typical
undergraduate but below that of a senior grad student.
	· Student does not demonstrate understanding of many key fundamental concepts.
· Level of knowledge is at or below a typical undergraduate student.

	Demonstrates in-depth knowledge of the area of the oral exam
proposal and dissertation work (Outcome 1,3)
	· Student is an authority in the area of the proposal and dissertation.
· Student demonstrates a command of key
fundamental concepts as well as a detailed knowledge of the research area (e.g. is familiar with material covered in authoritative reviews of field).
	· Student is aware of and understands research and experimental approaches in their own lab, but sometimes lacks relevant knowledge in the
broader area.
· Student understands fundamentals in the field but sometimes lacks detailed knowledge.
	· Student is not familiar with research in their own lab (previous work of PI or by lab mates).
· Student lacks fundamental knowledge about the field.
· Student does not understand techniques and experimental approaches typically used in
field.

	Demonstrates a knowledge
of, and ability to critically evaluate, the scientific literature in the area of the proposal and dissertation work
(Outcome 1,3)
	· Student stays on top of the literature and is aware of recent developments.
· Student is able to critically evaluate publications, including experimental approaches, in a manner that approaches peer review
· Student identifies alternative models based on published work and strategies to test models definitively.
	· Student is familiar with key papers, but sometimes lacks knowledge of important details.
· Student is able to explain but has difficulty critiquing experiments in key papers.
· Student is able to identify alternative models based on published work.
	· Student lacks familiarity with key papers in the field.
· Student is not able to explain how
experiments support or disprove models related to the work.
· Student cannot identify alternative models based on published work.

	Articulated testable, compelling hypotheses/urgent needs related to the dissertation work
(Outcomes 1, 3)
	· The hypothesis/urgent needs is sound, testable, and addresses a key gap in the field.
· Understands and accurately and compellingly explains the significance and importance of the topic and provides sound rationale for the
hypotheses/urgent needs.
· Every aspect of the hypothesis/urgent needs is based on precedent derived from literature or preliminary data in the lab.
· The hypothesis/urgent needs is as compelling as those found in competitive NIH/NSF fellowship proposals or JBC paper.
	· The hypothesis/urgent needs is reasonable,
testable, and addresses an important question (gap in knowledge), that is comparable to the scope of that found in a JBC paper or the
equivalent.
· Student is able to articulate the significance and importance of the topic and provide a rationale for the hypotheses/urgent needs that is based on precedent with minimal gaps.
	· The hypothesis/urgent needs is too simple and not based on a critical evaluation of the
literature (e.g. does not properly use precedent).
· Student does not accurately explain the
significance and importance of the topic or provide logical rationale for the hypotheses/
urgent needs. The hypothesis could be proved or disproved from information already in the literature or available in the lab.
· There is no consideration of an alternative models of action.



	Provided justification for
appropriate experiments to test hypotheses/address urgent needs related to the dissertation work (Outcomes 1, 3)
	· The experimental design addresses the question, and is creative and innovative.
· The line of investigation is highly compelling in part because alternative approaches are directly
addressed and the outcome will advance the field regardless of the outcome.
	· The experimental design is reasonable, but yields minimal insight if the outcome does not support proposed hypothesis.
· Student has provided some information on pitfalls and alternative approaches and has made a sound argument for the selected approaches.
· The experimental aims are independent.
	· There are major flaws with the experimental
design (e.g. missing controls), or relies entirely on sub-optimal approaches.
· The student is unable to articulate potential
problems or alternative approaches, or cannot argue for the selected approaches.

	Independently developed an aim that builds on ongoing research in the lab and that tests a compelling hypothesis/addresses an urgent need through appropriate
experiments in an area outside of
the student’s research (independent aim) (Outcomes 1, 3)
	· This aspect of the proposal is creative and clearly
outside of the student’s and advisor’s area of work.
· The student employs novel precedent to motivate proposed work.
· The question posed is compelling and the
experiments/approaches will comprehensively
address it as well as any relevant alternative models
	· The most independent parts of the proposal build off of current lab work and address a modest novel gap.
· The proposed research is firmly aligned with
current precedent motivating research in the lab.
· The proposed experiments are appropriate to test the stated hypothesis.
	· It is difficult to discern any aspect of the
proposal that is independent of the student’s or advisor’s ongoing work.
· The question raised are incremental or the experiments proposed are wholly inadequate.

	Wrote a proposal that is readable and persuasive
(Outcome 2)
	· The written proposal is of the quality typical for a
fundable fellowship proposal (thus compelling to an external reviewer regarding feasibility and ability to advance the field) or peer reviewed publication.
· There are no errors in the text, the figures are
understandable and well labeled, and citations are complete.
	· The written proposal is of the quality typical for a submitted manuscript submitted in JBC (solid
motivation of the stated hypothesis, and experimental approaches).
· The proposed work is feasible for a graduate student to complete in 3 years.
· There are few to no typos, illustrations only have minor imperfections, there are relatively few
concerns regarding citations.
	· The written proposal does not incorporate precedent in a meaningful fashion and is clearly below what is acceptable for a
fellowship proposal submission.
· The text has grammar errors, typos, poor organization, problematic figures, or
consistently lacks relevant citations.

	Displays effective oral
communication skills and responds to questions effectively during the exam
(Outcome 2)
	· The explanation of the proposal is clear, concise and well thought out.
· The student can readily explain how the new aim builds off of current efforts in the lab
· Student listens to questions and responds
appropriately and correctly to most advanced or complex questions.
· The student easily addresses alternative models.
· The student is able to work through challenging
questions logically and in a way that demonstrates deep understanding of research area.
	· The student describes the proposal accurately and can mostly explain how the new aim builds off of current efforts in the lab.
· The student can easily answer basic questions, and cites relevant data to justify claims.
· The student can work through challenging or thought-provoking questions with a minimum of prompting from the exam committee.
	· The explanation of the proposal is difficult to understand.
· The student does not respond to questions directly.
· The student is unable to use published or existing data to address hypotheses.
· The student is unable to answer a variety of basic questions.



	Ethical and Responsible Research (Outcome 4)
	N/A
	· The student gives proper credit to previous research in the field.
· The student cites references accurately, acknowledging collaborators and funding sources with appropriate recognition.
· The student cites sources of preliminary data or model figures accurately, acknowledging the responsible investigators.
	· The student often does not give proper credit to previous research in the field.
· The student often does not cite references accurately, acknowledging collaborators and funding sources with appropriate recognition.
· The student often does not always cite sources of preliminary data or model figures accurately, acknowledging the responsible investigators.
· The student has plagiarized, fabricated or falsified data from their lab or the literature. 

	Professionalism (Outcome 5)
	N/A
	· Students interact with committee in a civil and collegial manner.
· Student creates an environment that best serves educational and scientific discussion.
· Student communicates proactively and follows up in a timely manner to meet due dates and deadlines.
· Student acknowledges contributions of others to research work. 
	· The student has not demonstrated the attributes of professionalism consistent with
the expectations and norms within their field of study.
.



Biochemistry and Molecular Biology Graduate Program Learning Outcomes
Outcome 1: Knowledge and Scholarship
The student has demonstrated the ability to identify or conduct original research, scholarship and/or creative endeavor in their field of study.

Outcome 2: Communication
The student has demonstrated the ability to effectively communicate (orally and/or in written form) in their field of study.
Outcome 3: Critical Thinking
The student has demonstrated the ability to think critically, creatively and/or to effectively solve problems in their field of study.

Outcome 4: Ethical and Responsible Research
The student has demonstrated the ability to conduct research, scholarly and/or creative endeavors in an ethical and responsible manner that aligns with best practices in their field of study.
Outcome 5: Professionalism
The student has demonstrated the attributes of professionalism consistent with the expectations and norms within their field of study.

2025 Biochemistry and Molecular Biology Graduate Student Handbook Text
Appendix 6: Guidelines for Evaluation of Preliminary Exam Performance

Criteria listed below are given as a guide to assist in evaluating a student’s overall performance on the preliminary examination. Committee members may use their own discretion in assigning a weight to each of these criteria.

Knowledge and Scholarship
· Student exhibits knowledge of pertinent literature and underlying theoretical concepts.
· Student understands and can discuss data supporting the major concepts/models in the field.
· Student understands principles and/or theory underlying proposed experimental techniques.
· Student is able to synthesize knowledge from multiple fields or disciplines.
· Student effectively supports the novelty, importance, and validity of their ideas and hypotheses using existing literature.

Communication Skills – Written and Oral
· Document is organized in a concise, logical manner and writing is of adequate quality to publish.
· There are few errors in grammar, punctuation, spelling and word use.
· Literature is adequately cited.
· Figures have properly labeled axes; figures and tables contain clear and concise legends.
· Background information is presented in a logical, clear and coherent manner.
· Slides are clear, properly labeled, not crowded with text or data, and well organized.
· Responses adequately address the questions/issues posed by committee members.
· Responses to questions are clear and reveal depth of knowledge and command of subject.
· Student exhibits confidence, is comfortable fielding questions and performs well on their feet.
· Student is able to draw models, flow charts, etc. on the board when requested.
· Provides detailed background information, experimental strategies and alternative strategies.

Critical Thinking
· Student independently developed and wrote their specific aims. Student understands the scientific method and has critical thinking skills expected of a Ph.D. candidate.
· Student questions the validity of scientific conclusions, hypotheses, and models based on experimental results and recognizes and identifies invalid assumptions, inconsistencies, or alternative explanations.

Ethical and Responsible Research
· Student has demonstrated the ability to conduct research, scholarly and/or creative endeavors in an ethical and responsible manner that aligns with best practices in their field of study.

Professionalism

Student demonstrates professionalism consistent with expectations/norms in their field of study. Students should interact with others in a professional, civil, and collegial manner so as to help to create an environment that best serves educational and scientific development of knowledge, skills, ideas and innovation. This includes, but is not limited to, proactive communication with others and following-up in a timely manner to meet due dates and deadlines; acknowledging contributions of others; and

conducting and conveying science in a responsible manner. Scientific misconduct means fabrication, falsification, or plagiarism in proposing, performing, or reviewing research, or in reporting results. Originality and Significance of the Proposal.

· Proposal is original and addresses important issues in the field where there may be a gap in understanding or a reason to challenge existing hypotheses or dogma. o Originality of the proposal will largely be assessed based on the new original aim developed by the student independent of the Major Professor.
· Student articulates significance of anticipated findings to explain how they may advance the field.
· Proposal does not simply involve the application of standard, established experimental paradigm to a new system or organism; creative and innovative ideas and approaches are viewed favorably.

Experimental Design
· Student formulates testable hypotheses or models and has a clear understanding of the precedent that motivates them.
· Student explains how and why proposed experiments provide an adequate test of hypotheses or models.
· The rationale for experimental approaches for each aim/objective is strong and clearly articulated.
Student explains how expected results will be interpreted, which conditions will either support or contradict the hypothesis, and understands the limitations of proposed experiments and includes alternative methods.
