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INTRODUCTION

City of Hope’s journey through the reaffirmation of accreditation, its first experience with formal assessment, was a bit like travel in a foreign land.  At the start of the journey there was little published literature on assessment of graduate education per se.
  

Our faculty members believe that the socialization of students into independent scientists entails at least three to four years of trial-and-error discovery at the laboratory bench.  Rather than come in one big “aha” moment, the training proceeds by small, incremental, almost invisible steps that are difficult to measure and document. 

City of Hope began its journey by creating formal Learning Objectives in 2004 (Exhibit A).  The School sent copies of the guidelines, requirements, and evaluation tools being used to Mary Allen, PhD, a well-respected assessment expert.  Her draft document was edited and reviewed by the Graduate School staff and ultimately approved by the faculty. Though Mary Allen crafted the first draft of the Objectives, the faculty members collectively were really the authors insofar as the Objectives were embedded in preexisting requirements and evaluation tools written by the faculty over the years.      
The School also created an Assessment Map (Exhibit B) aligning evaluation efforts to the Learning Objectives, and began to use rubrics, on a voluntary basis at first.  When the WASC site visit team talked to the faculty about assessment efforts in October 2005, they found that the faculty members required more training and expertise in assessment.  Therefore the School contracted with E & D Associates, whose members are described in the institutional Response, to train the faculty in assessment techniques and to obtain data for this Educational Effectiveness Report. 

In defining the scope of this reaffirmation effort, the School sought to focus on the socialization of the students into experimentalists as they gain intellectual maturity, self-confidence, critical thinking skills, and autonomy.  The School’s Proposal focused on three key assessment points that are stepping stones toward independence: (1) the Current Topics in Biology “capstone” course, (2) the Qualifying Examinations, and (3) annual Thesis Committee Meetings.  This report will analyze the educational effectiveness of the School in meeting its student Learning Objectives in these three areas.  It will also address concerns raised in the annual Student Survey and Faculty Survey.  We will also use this opportunity to evaluate the assessment tools themselves in an effort to improve our ability to measure educational effectiveness.
Current Topics in Biology (ctb)
Current Topics in Biology Assessment Committee: Adam Bailis, PhD, Molecular Biology; Ren-Jang Lin, PhD, Molecular Biology; Glenn Manthey, PhD, Molecular Biology, and the Current Topics faculty.
Background

City of Hope’s Proposal focuses on the Current Topics in Biology (CTB) as a key assessment point because it is our equivalent to a “capstone” course.  It is the last course students take in the required Core Curriculum during their first year.  The course syllabus as well as the discrete requirements for each of the eight sessions can be found in Exhibit C.   It is highly demanding in terms of the expectations of faculty and students.  Thus, it serves a de facto gatekeeper function, and, in fact, two of the students who have left the program for academic reasons have done so because they failed this course twice.  This course was given somewhat special status by the Graduate Oversight Committee on November 11, 2004.  In revising the format of the Qualifying Examinations, the committee voted that students who had failed one of the Core Courses would be eligible to take the Qualifying Exams (and to retake the course the next year), but that “Students who fail the sixth Core Curriculum course, Current Topics, may not take the Qualifying Examination until it is passed.” 
The CTB course is structured such that the students are presented with a collection of primary research papers each week for eight weeks.  Accompanying the research papers is a series of questions to which the students must submit written answers at the beginning of each session.  These questions are often used to initiate a discussion of     the week’s topic in which the students debate the relative merits of the papers and the experimental approaches proposed by the students to address the questions.  The individual instructor selects the topic for each week’s discussion.  Typically the topic reflects their interests or area of expertise.  Past topics have included stem cell biology, splicing, T-cell development, DNA repair, and signal transduction.  The diversity of topics requires the students to seek out additional resources such as primary papers, review articles, or textbooks to enhance their proficiency for a given topic.  Development of proficiency in the subject will allow the student to exhibit sufficient expertise to critically analyze the assigned papers and develop feasible approaches to address the homework.  

The homework questions frequently require the student to propose a hypothesis in response to the work described in the assigned papers.  Once a hypothesis has been formulated, the student must design an experiment(s) to test the hypothesis.  Weekly writing assignments facilitate the development of the students’ writing skills to allow them successfully to communicate their ideas in the form of grant proposals and papers throughout their careers.   

Frequently, the students form study groups to direct their energies more efficiently to the week’s topic.  These groups may serve a variety of purposes, including: (1) developing a degree of collegiality among them as they work toward the common task of addressing the coursework; (2) fostering discussion and debate as to the relative strengths and weaknesses of the assigned papers; and (3) stimulating the development of experimental ideas or approaches through discussion.  Each of these skills is invaluable for a scientist to master.  Each of these skills will only be developed in the context of a group as compared to an individual student working independently.  

Thus, CTB is uniquely structured within the City of Hope Core Curriculum to develop the skills outlined in the goals of the course: reading the scientific literature, designing feasible experimental approaches which are presented as written answers to homework questions, and as oral responses which must be defended within the class period.  

Goals 

The main goals of this course are the development of the ability to read scientific journals proficiently, to think and write logically about experimental approaches to biological problems, and to successfully debate scientific issues with colleagues.

The Learning Objectives covered by this course focus on the Learning Objectives listed in Appendix A:

●   critical thinking regarding the scientific literature, research data, and  

      experimental design (Learning Objectives 1.2, 2.1)
●   critical scientific writing (Learning Objectives 2.3, 4.3)
●   critical debating of scientific ideas (Learning Objective 4.4)
Reading the Literature:  The primary literature is the route by which professional scientists obtain information regarding their field of endeavor, and it is the place where the students will someday make their own contributions.  Therefore, graduate students must develop some mastery of the literature in their field before they can commence their studies.  This hurdle represents one of the greatest barriers to transitioning from an undergraduate to a graduate science student.

The Core courses that precede CTB familiarize the students with essential scientific concepts and vocabulary, and initiate their formal contact with the scientific literature. This, however, does not provide the opportunity to develop the skills to derive the essential information from these articles in an efficient manner.  Scientists must learn to determine how the choice of a particular experimental approach actually determines the boundaries of the problem that is being addressed, and the conclusions that can be reached, despite what the authors might tell them.  This skill can only be generated through very careful reading of a variety of research articles on a focused topic.  Students entering the program have a naïve view of the scientific literature as the “truth;” by the end of this course, they should understand that publications are extended arguments based upon interpretation.
CTB requires that students address a different body of literature on a weekly basis with the purpose of becoming familiar with the experimental approaches in each field.  The diversity of topics addressed during the course ensures that many experimental approaches will be confronted and their proper (or improper) application observed. Having to do this eight times during the course provides ideal training in discriminating between successful and unsuccessful experimental strategies. 
One particularly critical element of the reading in this course is that it is preparation for writing answers to challenging questions about experimental design.  Reading to write requires a greater attention to detail than reading for content.  In particular, the logic of the arguments that are presented must be understood fully before the reader can use them for constructing their own, written arguments.  This type of critical reading is precisely the type in which established scientists engage before writing a grant proposal, and research paper.  It is authentic assessment, measuring how students perform the tasks scientists do in their careers.  In the case of this course, the questions the students address require that new data be interpreted, a hypothesis generated, and an appropriate experimental approach chosen.  Therefore, the students have to have read the papers carefully enough to understand how the experiments were chosen in order to make use of similar approaches to new problems.  Developing a facility for identifying these patterns in papers is a key goal of this course.

Writing about experimental approaches to novel biological problems:  Communicating the logic of an experimental approach is an essential part of writing a research paper.  This is facilitated by presenting the elements of the argument in a particular order.  The important parts of the biological problem are described in the introduction, as is the initial hypothesis that will be addressed.  The experimental approach and data are described in a results section, and the application of those data to the hypothesis is described in the discussion.  This structure presents the information in a stepwise manner that is most likely to elicit understanding of the arguments presented.  Similarly, the most effective way to answer an experimental design question is to use a stepwise approach to describing how the problem would be addressed.  The students are given a model to follow when answering the questions and are encouraged to follow it closely.  Answers are to begin by clearly stating the hypothesis to be addressed.  This is followed by a description of the experimental approach to addressing the hypothesis that includes an explanation of why the particular approach was chosen.  Next they describe results that they believe are most likely to obtain and why they believe this. This is followed by a description of alternative results and the associated caveats.  Finally, they discuss how the experimental results may, or may not, support the hypothesis.  The importance of discussing alternative interpretations is emphasized.

Although this model is fairly structured, there is ample opportunity to demonstrate proficiency in answering the questions.  Clear, brief, elegant writing is rewarded.  Originality of experimental design or interpretation is also rewarded if it is logically sound and technically feasible.  Finally, answers that demonstrate the ability to synthesize an experimental approach or interpretation from a variety of sources are especially valued, as they demonstrate the deepest level of understanding and the greatest command of the logic of the system in use.  Writing in this manner is ideal preparation for subsequent scientific writing.  Further, it is excellent preparation for high-level scientific discussion.

Scientific discussion and debate:  Science is an inherently social activity where ideas are tested in debate among colleagues to nearly the same degree that they are tested experimentally.  The adoption of ideas by the scientific community is often very slow because the burden of proof is supposed to be high.  Therefore, in order for a scientist’s contributions to be adopted by the community, he/she must be willing to debate the merits of his/her idea with the same vigor and care that he/she commits to testing it experimentally.  This type of scientific discourse is of great value intellectually because it focuses thinking such that weaker ideas are discarded in favor of the more robust.  It also draws upon the experimental sphere as better experimental approaches are developed to address more finely honed questions. 

Verbally debating scientific issues is one of the most difficult skills to acquire and requires a lot of practice to master.  It is especially hard when the subject is not familiar and one is working at the edge of understanding.  However, it is in this zone where the greatest progress can be made because few ideas are dismissed out of hand.  The CTB course is designed such that the students encounter this situation eight separate times, with eight disparate topics.  When the students come to class having read several papers on a current topic in biomedicine and then having designed experiments to address its outer-most boundaries, they have been optimally prepared to commence debating their ideas.

These debates are not open-ended arguments regarding their answers to the questions but discussions focused on core issues.  These issues are: the quality of their conceptual frameworks, the technical merits of their experimental approaches, and the quality of the logic used to decipher the data and generate new hypotheses.  While not as structured as the written responses, the in-class discussion is evaluated using a rubric that includes several of the same criteria: the soundness of arguments, the originality of experimental approaches, and the ability to utilize multiple sources to synthesize novel approaches or interpretations.  Most valued of all is evidence of the mental agility to incorporate the ideas of their colleagues into a new approach.  This optimal level of synergism is rarely achieved but is indelibly impressed on the minds of those that witness it.  The ultimate value of the experience is that the students observe that the quality of the outcome is dependent on the quality of everyone’s participation.

Assessment Tools 

In 2006, each of the three consultants from E & D Associates visited a different one of the three-hour sessions.  Prior to the class, they met twice with CTB faculty to design a rubric (Exhibit D).  They also created a new Student Benchmarks survey for the students to complete at the end of each class (Exhibit E).
Grading and informative feedback to each student are the primary means of providing evaluation to the students regarding their performance in the class.  The grades have two components: performance on the essay questions, and performance in class discussion, each of which counts for 50% of the grade (100 points total).  Passing is at the 80% level. Rubrics have been designed with the assistance of our consultants, each of whom visited one of the three-hour sessions of CTB and also met with faculty twice before the class and once after to design and evaluate the rubric.  The rubric clearly specifies grading criteria for both instructors and students.  We emphasize the grading criteria here because it is centrally tied to the learning objectives of the course and to the documentation of student progress.  The grading system for the essays is as follows: A grade of 35 to 39 points is awarded to students who show that they understood the underlying concepts by competently describing supporting experimental proof, reaching a logical conclusion based on that proof, and proposing suitable basic experiments to further address the problem.  A score of 40 to 44 is awarded to students who did the above but also could successfully debate the relative merits of two different approaches, distinguish the flaws in an experimental rationale or method, or use the models and conclusions made in one paper to interpret the results in other work.  A score of 45 to 50 is awarded to students who that did all of the above and could also design their own, novel experiments to further extend the observations made in the papers, or advanced a particularly great idea.  Use of the specified essay format described earlier is strongly encouraged.  Clarity and brevity are rewarded.

The rubric adds some transparency to the essay grading process and facilitates both program evaluation and student self-evaluation.  Valuable feedback at the individual level is in the specific comments that are written on their papers.  Lapses in logic, errors in interpretation, and poor writing can be noted and corrected.  This gives the students the kind of critical response from which they can most benefit because they can see both the original and corrected answers side by side.

A similar grading system and rubric is employed to evaluate the students’ verbal performances in class.  A score of 35 to 39 points is awarded to students who clearly describe the data from experiments, reach a logical conclusion from the data, and propose reasonable experiments to further pursue the topic.  A score of 40 to 44 is awarded to students who do the above and effectively defend their point of view using the data from a variety of experiments.  A score of 45 to 50 is given to students who do all of the above and propose novel, feasible experiments to address issues that arise in class.

The students evaluate each class using the Student Benchmarks mentioned above that mixes numerical rating on everything from organization to classroom dynamics, and open-ended questions on how the class could be improved.

Faculty members also complete a rubric measuring each student’s performance on both the written and verbal presentation in the class (Exhibit F).
Assessment
Consultant Evaluation

We have had several levels of assessment for CTB – a consultant evaluation, student evaluations of each classroom session, and the rubric-driven assessment of student performance completed by each faculty instructor. 

As the course progresses through the eight-week period, anecdotal evidence suggests that the students exhibit discernible improvement in the areas defined by the goals of the course.  Evidence from the Student Benchmarks (Exhibit E) provides a strong indicator that the students understand the goals of the course and feel they are making progress. 

The consultants found abundant evidence of rigor in the course.  Direct observation, Student Benchmarks, and instructor interview data were analyzed and reflected upon with course instructors at a recap meeting to help plan the next iteration of the course.  In the executive summary to the 2006 Student Survey (Exhibit R,  p. 6), the consultants wrote:

●  Continue high level of expectations, methodology, and content of Current 

     Topics course

●  Review design of two prior quarters of the first-year curriculum so that design 
     is consistent with the Current Topics course and systematically develops skill 
     sets in scientific thinking and preparing students for oral and written defense of 
     their ideas.

Students praise Current Topics in the annual Student Survey (Exhibit R, pp. 44-45) and in the interviews conducted by Dr. Novak in his Qualifying Examination study (Exhibit M, pp. 32, 33).  Open-ended comments in the Student Benchmarks provide evidence of the learning in the class.  Not all of these were positive.  Students had minor complaints about the logistics of the course (too many papers and questions, three hours without a break, no snacks) and about the difficulty less forceful students had injecting comments into the debates.  But there are many positive comments.  For example: (Exhibit E) 
● “This session is difficult to prepare for as it takes a tremendous amount of time.          

     However, what we learn from this effort is indispensable.” (p. 11)
 ●  The best part was “the discussion with my classmates in which I could benefit   

      from hearing how other students would examine questions in a different  

      manner from my first thought.” (p. 12) 
 ●  The best part was “listening and learning from my classmates. It’s interesting 
      to understand how others think about complicated problems.” (p. 12) 
 ● “If you read a difficult paper several times, you can understand it whatever the 
      area is.” (p. 12)
 ●  “To think critically and independently.” (p. 13)
 ●  “Big picture.” (pp. 12, 14) 
 ●  “This session exposed me to new topics and expanded my horizons in 
        scientific questioning.” (p. 14)

●  “Not all mechanisms we are familiar with may be true.” (p. 15) 
●  “I like the way Dr. X had us make up a question. This provided very good 
     discussion for class.” (p. 19)
●  “Experimental design. I enjoyed discussing the best ways to test ideas.” (p. 20)
●  “Dr. Y focused the questions and discussion in the context of a grant proposal,    

     which will help with the qualifying exams.” (p. 20)
●  “Dr. Z was a wonderful facilitator, challenging us the whole time and 
    stimulating many ideas.” (p. 21) 
In their summary of the 2006 Benchmark results and in a post-course meeting with the faculty, the consultants suggested that too many articles and questions were being assigned to be covered in depth by the students given the course timeframe.  They noted that, as the size of the class had almost doubled in a few years, it was more difficult for all students to speak and harder for faculty members to keep track of the students’ oral performance.  Many of the consultants’ recommendations, such as using name tags and discouraging a few students from dominating the discussion, were implemented in 2007.

The consultants re-evaluated CTB in 2007 to systematically study its effects over a second cycle so it can be analyzed across the past two years.  During this second year,  the rubric was refined and put on-line (Exhibit D).  Because of the difficulty of tracking progress from the beginning to the end of the class, due to the different faculty members involved and the different topics covered, one of the consultants, Ray Ivatt, PhD, a biochemist, visited the first session and the last session to consider how progress especially in the students’ oral performance might be measured.  His findings are being shared with CTB faculty this summer in order to plan the Spring 2008 CTB course
As this report was being written, the 2007 course was in progress.  Again, there is strong evidence from the Benchmarks that the students understand the objectives of the class and that they feel they are making progress.  Below are excerpts from the 2007 student comments (Exhibit G):
●  One student, in criticizing the session, actually revealed how the students are 
     taking ownership of the material: “I think the readings this time weren’t too   

     helpful. I had to look for a lot of outside sources.”

●  “I learned more about experimental design.”

●  “I think I am much better now at finding outside sources.”

●  “[H]elped with defining exactly what I’m saying.”

●  “I think this increased our understanding about how to study methods directly versus indirectly, which will be important in our future work.”

●  “Learning how to design good controls and take information from other’s work to design our own experiments.”
 

●  Another said that the best part of the session for him or her was “to discuss 
    limitations and advantages of different approaches.  It’s really great to have 
    [the] instructor available before class debate….Critical thinking.”

Faculty Evaluation

To quantify the educational effectiveness of CTB in meeting its learning objectives we have subjected the course grades for each cohort of students to statistical analysis to ascertain whether patterns could be identified which correlate with measurable improvement throughout the eight weeks.  It has been difficult to see clear patterns. 
One source of variability is differences among individual instructors and their approaches to grading.  A grading rubric is provided to each instructor outlining the grading expectations.  An orientation prior to the onset of the course each spring is conducted by the course chair to help ensure adherence to these guidelines.  The evaluation consultants have attended each orientation in order to clarify the process as well. 
Even though the faculty rubric results do not show a numerical trend of learning, they do rate the students’ collective strengths and weaknesses (Exhibit F).
	Current Topics 2006 Faculty Rubric Results

	· core question generation           (scale of 1=none, 2=redundant, 3=developing, 4=promising, 5=viable for thesis)
	3.65

	· oral communication skills          (scale of 1=unacceptable, 2=acceptable, 3=proficient, 4=exemplary)
	2.58

	· critical thinking                           (scale of 1=unacceptable, 2=acceptable, 3=proficient, 4=exemplary)
	2.53

	· written communication skills      (scale of 1=unacceptable, 2=acceptable, 3=proficient, 4=exemplary)
	2.45

	· knowledge of core concepts       (scale of 1=unacceptable, 2=acceptable, 3=proficient, 4=exemplary) 
	2.44


In evaluating these scores, we must remember that these are first-year graduate students being measured against a very high professional standard.  The faculty marks rate the students as midway between acceptable and proficient, developing their skills.

The faculty rubric results also identify the common weaknesses of students receiving “unacceptable” performance ratings.   
	Current Topics 2006 Faculty Rubric Results

	
	Descriptor of “Unacceptable” Performance
	#

	1.
	Describes experimental approaches that are technically flawed
	8

	2.
	Fails to reference sources or information or does not support opinions with  

     the published literature
	8

	3.
	Explains concepts and/or theories inaccurately or incompletely
	7

	4.
	Uses unclear arguments
	5

	5.
	Poses unclear position or based on unimportant or irrelevant material
	4

	6.
	Demonstrates poor understanding of core concepts
	3

	7.
	Flawed writing
	3

	8.
	Does not speak or speaks unclearly
	3

	9.
	Does not clearly state hypotheses nor support them
	2


This list of student weaknesses offers opportunities for program improvement: 

●  The first weakness—flawed experimental approaches—is consistent with the  

     educational effectiveness study of the Qualifying Examinations, the relative   

     weakness in experimental design.  The students do not formally study 

     experimental approaches, which are usually learned by experience.  That is, 
     the published literature talks about experimental methods and the data    

     produced but not the pros and cons of particular laboratory techniques.  More 
     than half of the entering students have significant laboratory experience, either 
     through their master’s degree program or through working in the biotech field 
     for several years.  To some extent the program may have taken this 
     background knowledge for granted, but it is one of the most difficult skills to 
     master and the one that is most alien to students at this stage in their 
     professional lives, so it is perhaps not surprising that experimental design 
     emerges as an area that needs additional development in our students,  

     especially those without prior master’s degrees.
●   The second weakness—failure to cite authorities and the literature—most  

      likely reflects lack of experience, indicating that the students have not written 
      long papers in the preceding courses. 
●   Weaknesses 3 – 6 indicate some confusion regarding the underlying science 
      and scientific logic.  
CTB Assessment Committee Recommendations 

The main weaknesses identified through the CTB assessments (consistent with results of the Qualifying Examination assessments as well, as described later) are in the areas of experimental design and writing a literature-based paper.  There also appears to be a need to improve students’ content knowledge to a level that is sufficient to understand and reflect on the scientific literature.  The committee therefore recommends several programmatic changes that can enhance student learning in these areas. 
●   To give students experience in writing a literature-based paper prior to CTB, 
     the CTB faculty recommend that in the Core Curriculum the students be 
     required to write at least one short literature-based paper in each class.  CTB 
     faculty should also provide more guidance and feedback on this skill.

●   To give the students more skills in experimental design and experimental 
     approaches, we have two recommendations.  

(1)  First, when the new building is completed in 2009, with a teaching laboratory, we recommend that the School experiment with a course in laboratory techniques.  The focus would not be on actually performing experiments but on understanding appropriate experimental approaches and their limitations.  This will require faculty development strategies as well. 
(2)  Second, the School should enhance the learning aspect of the first-year rotations.  The rotations serve many functions, the foremost of which may be to identify the lab in which the students want to conduct their thesis research.  But the rotation is also an ideal opportunity to learn laboratory techniques and experimental design.  The students seek to have entire freedom in choosing their rotations, but the School might consider requiring the students to select rotations in which they are exposed to different laboratory approaches and techniques to expand their exposure before making a final selection.  They could build on this experience in CTB.  The students’ rotation reports should focus on experimental design, and the faculty evaluation of the students’ rotation performance should be modified to include a question about the students’ understanding of experimental design.
●  Addressing the variability resulting from the diversity of student educational backgrounds may prove more difficult.  In theory, the preceding Core Curriculum covering biochemistry, molecular biology, genetics, cell biology, and bioinformatics should provide the students with sufficient background in these subjects to correct weaknesses in their previous training.  These earlier courses need to be assessed with the same rigor as CTB to ensure that the students have the requisite knowledge, skills, and dispositions to maximize their learning.  If the current course work is insufficient to remediate most students’ weaknesses, an expansion of the Core Curriculum might be 
considered.  Alternatively, specialized courses that focus on providing those students lacking the necessary foundation in these core areas might be developed.  These courses would be offered only as needed and would be in addition to the existing Advanced Topics courses.
●  As for the assessment tool, several alternatives might be considered to help reduce the variation in the grading data set and increase the documentation of student progress and the educational effectiveness of the course.  Utilizing independent individual(s) to grade the entire course would alleviate the variability associated with eight independent graders.  The course coordinator has received administrative approval for using teaching assistants (TAs) in the course.  The TAs would work with faculty members in articulating the specific learning objectives of each session and planning the assignment.  They could meet with students before the class to raise the level of their thinking and speaking.  They might attend all of the classes and be in a good position to evaluate progress.  They could work with faculty members in grading student work, potentially reducing the variation in grading.  As an observer, the TA would have the ability to generate detailed notes for each session, which would serve as the basis for the grades, which is difficult for an instructor to do as they actively moderate the session.  This would also be a valuable teaching and learning experience for the student TA.  The consultants will also work with these TAs to train them in observation and assessment skills.
The course instructors are in the process of exploring how to continue to improve the assessment of this course.  For example, evaluating the progress of the students resulting from the CTB course could involve developing an entry and exit exam.  Such an exam would be structured to assess directly the skills described in the course goals.  For example, prior to the course, the students could be presented with a collection of papers and questions that are similar to those they will be given during CTB.  The students would be asked to select a subset of these papers and answer the corresponding questions.  A single individual would grade the exams in order to limit variation resulting from different grading styles.  In the last session of CTB, a similar collection of papers and questions would be presented to the students as in effect an “exit” exam.  The results could be graded and compared to the entry exam paper.  The logistics have not been finalized.  By comparing the results of these exams, it should be possible to gauge improvements in the students’ writing skills, their ability to read and evaluate primary literature, their ability to develop hypotheses based on that literature, and their ability to devise feasible experimental approaches to address their hypotheses.  This approach would not address changes in their ability to discuss/debate their ideas orally.  If there is a desire to assess progress in the acquisition of these skills, an oral exam component could be added to the exams.  

Progress Toward Course Improvement
The student Benchmark data suggest ways to improve the course.  The course ratings from the students are in general quite positive: on a scale of 1 to 5, with 5 being the most positive, 9 categories scored 4.1 and above and 3 scored 3.6 or 3.7 (Exhibit E).  It is surprising that the overall student satisfaction is 3.7, lower than one would have expected from the distribution of all the scores from the 12 categories. 
The faculty members teaching the course think that the three areas with lowest scores should receive highest attention to improve the class.  These categories are Time for 
Preparation, Ease of Participation, and Ease of Articulating the Significance of the Readings.

1.  Time for Preparation.  The distribution of scores is wide, from 2.8 to 4.1, from week to week.  We have given students one week to read, write, and prepare for the class.  There is a wide difference in feeling time pressure.  The number of papers, from 4 to 6, is also quite similar from week to week.  Perhaps the degree of familiarity with the topic or the difficulty of the papers would have something to do with it.  We would bring this issue to the attention of all instructors so the reading and writing assignments would be carefully evaluated before the set of papers and questions were given out to students.

2.  Ease of Participation.  The distribution of scores has a narrower range, from 3.2 to 3.9, from week to week.  Several scenarios might explain why students would feel it difficult to participate.
(a)  The issue being discussed was narrow in scope or had an overwhelmingly predetermined answer.  This could be improved by carefully selecting the question or issue to be discussed. 
(b)  The students were not confident about the issues being discussed; for example, the experimental approaches could not be understood at their level of research experience.  This could be improved by modifying the questions, by supplementing the reading material, or by having the instructor explain the material during the class.          
(c)  The discussion was dominated by a small number of students. This has been observed in the past and is being addressed.  An effective method is to limit the number of times that a student can speak about an issue, or to give the student who has not already contributed on the issue a higher priority to speak.

3.  Ease in Articulating the Significance of the Readings.  This category received uniformly low scores, from 3.3 to 3.7, from week to week, which deserves most attention.  This category is perhaps also one of the most important benchmarks for the course: the significance of the readings coming from the ability to read and understand the papers critically and analytically.  The difficulty to articulate could come from vague understanding of the papers or weak communication skills in writing and/or speaking.     It would be interesting to know whether the students would feel improvement in this area themselves after the completion of the course. 
We plan to implement the following to improve this aspect of the course.  (a)  Carefully choose a set of papers that in complement would bring out the significance of the scientific discovery so that it becomes more obvious to the students.  (b)  In the beginning of the class, the instructor would give a succinct overview of the reading assignment.  This actually has been done, but we, the instructors, could pay additional attention to this; for example, the historical background that leads to the choice of the papers. (c)  During the class, the instructor would join in discussion when the significance of the topic was noticeably being lost.  (d)  Students for whom English is a second language should be offered English courses before school starts.
Conclusion

Current Topics in Biology is City of Hope’s most demanding course.  While a few students object to its pressure, others thrive on the challenge.  Students point to Current Topics as one of their most valuable learning experiences in the School.  The consultants recommended that other courses be redesigned to follow the Current Topics model, including the Advanced Topics elective courses. 

A number of improvements in the course have already resulted from the self-review done as part of the Educational Effectiveness Report, and the School will continue to improve the educational effectiveness of the course.  The faculty involved in teaching the course and in writing this report feel there is ample evidence that, in general, the students are meeting the learning objectives of the course. 
QUALIFIYING EXAMINATIONS
Qualifying Examinations Assessment Committee: Binghui Shen, PhD, Radiation Biology; Robert Whitson, PhD, Molecular Biology; Vaidehi Nagarajan, PhD, Immunology; and faculty members serving on student qualifying examinations committees.
Abstract

From 1994 to 2001, the School’s Qualifying Examination consisted of the two-day written comprehensive examination and a Research Proposal.  In 2001, the faculty discontinued the comprehensive exam in order to place greater emphasis on the development of the Research Proposal (Exhibit I).  In 2005, a Thesis Proposal was added as Part II of the Qualifying Examination (Exhibit J).  In 2005, a rubric to measure student performance on the Research Proposal was created (Exhibit K).  The 2005 data generated by the rubric is found in Exhibit L.  In 2006, improvements were made to the Research Proposal rubric and a new Thesis Proposal rubric was created (Exhibit Mc).  The 2006 data generated by the rubrics is found in Exhibits N and O.  This section summarizes the evaluation of student performances on the Research Proposal and the Thesis Proposal examinations by both the examination committees and the students themselves.  It includes data for both examinations for the smaller 2004 entering class, and compares data for the Research Proposal (Qualifying Examination Part I) for that class and the larger 2005 entering class.  These data identify the evaluation of the scientific literature, and the oral presentation of the proposals as the students’ chief strengths in terms of form and style; the data point out the students’ difficulties in developing sound experimental designs and methods as their chief weaknesses in terms of content and relative weakness in writing in terms of style.  The section concludes with a discussion of strategies for addressing these weaknesses while maintaining the strengths of the proposals.

Rationale

The faculty define the mission of the Graduate School to be the training of successful  and productive scientists who are capable of making significant contributions to the advancement of their chosen scientific fields.  Therefore, we must assess each of the components of our program on the basis of their effectiveness in contributing to the fulfillment of this mission.  The faculty selected the Qualifying Examinations as one focus of the Educational Effectiveness study because the faculty recognize the key      role the Examinations play in this process, and because we have made changes in the Qualifying Examinations that are intended to improve their relevance to our overall mission.  In addition to improving the quality of the qualifying process itself, it is our hope that this evaluation will also lead to improvements in the research rotations and curriculum that precede this process, and the thesis research that follows it.

Historical Perspective

The reason the faculty eliminated the comprehensive examination was because they felt that it this was not authentic assessment insofar as sitting in classes and taking tests is not what scientists do. As Barbara Lovitts put it, “Being a good course-taker is not enough.”
  The remaining part of the Qualifying Examination, the Research Proposal—identifying a novel topic, conducting background literature research, designing experiments, and analyzing the data the experiments would provide—is authentic assessment, exactly the scientific skill set.  The faculty felt that the time that the students previously directed toward the comprehensive examination should be shifted to the Research Proposal.

Requiring students to complete research proposals is best practice in graduate training in the laboratory sciences. Recently a leader of the Carnegie Initiative on the Doctorate wrote, specifically of chemistry but broadly applicable, that,
One of the marks of an educated PhD chemist is the ability to propose good research projects….Original research proposals, defended orally, play an important role in both deepening students’ mastery and extending their broad knowledge….All chemistry departments should require students to propose one  or more research ideas as part of their education.
 [City of Hope requires two.]

Other changes in the qualifying process involved the nature and timing of the Research Proposal itself.  To help students prepare for their Research Proposal, the School inaugurated three mini-proposals from 2002 – 2004.  The mini-proposal idea was to build on the skills the students acquired in the Current Topics in Biology course.  During this period, both students and faculty came to recognize that these mini-proposals lacked sufficient depth, and did not, in fact, serve the purpose of improving the quality of the Research Proposal.  Therefore, after discussion at the Graduate Oversight Committee and in faculty meetings, this portion of the qualifying process was ended in 2004.  

Another drawback of the mini-proposals was that they delayed preparation for the Research Proposal, which, in turn, delayed the time at which the students could begin to concentrate on their thesis research.  To address this problem, the due date for the proposal was also moved up.  Originally it was due by the end of December of the second year, six months after the end of the Core classes.  The outside Academic Advisory Committee, in December 2003, suggested that six months was too long for a hypothetical project.  Thus, in 2005 the School moved the due date of the Research Proposal to the end of September, cutting the time to work on this proposal in half.  Some faculty embers were concerned that this timetable might be unrealistically short for the students’ preparation.  This question is addressed in this study.
The outside Academic Advisory Committee also recommended implementing a Thesis Proposal to evaluate the students’ laboratory skills as well as their intellectual skills.  The topic would be the students’ actual thesis research.  The idea of a Thesis Proposal came up again in the August 2004 Program Review conducted by the outside Academic Advisory Committee.  Their report advised that advancement to candidacy at City of Hope occurred too quickly.  They recommended in 2004 that the Research Proposal 

be followed up by an oral defense of the actual thesis proposal (usually to occur towards the end of year 2 or near the start of year 3) in order to complete all requirements for actual candidacy.  We believe this will provide a more comprehensive set of milestones and assessments that will ultimately assist the student and provide the faculty more information needed to determine whether the student is qualified for advancement to candidacy. (pp. 4, 13)

As a result, beginning in 2006, students were required to complete a Thesis Proposal (Exhibit J), to be completed by the end of June of their second year.  This change, too, required study of its effectiveness.  This report covers both parts one and two.
Qualification Examinations—Part I—The Research Proposal 
Evaluation Method

The evaluation of the Research Proposal begins before it is formally submitted, and there is a high degree of involvement by the Graduate School leaders in the process.  Every student submits an outline of the Research Proposal to the Graduate Oversight Committee (GOC), comprised of the deans, the committee chairs and other appointed faculty members.  The GOC must approve the topic and the outline before the student can continue.  Historically, 20 – 25 percent of the proposals are returned for revisions, and often the student is asked to talk to a faculty expert in his or her chosen topic.  The reasons for revisions are usually that the proposal focuses on a technique rather than a biological question, that the proposal is too sweeping, or that the proposal lacks clear aims.  These are among the main reasons actual proposals sent to funding agencies are rejected.  Therefore, even before the formal submission of their proposals, the students benefit from the input of faculty at the highest levels of the Graduate School, in a context that accurately reflects experiences that they will encounter repeatedly in their scientific careers. 

The instructions for the assignment allow the students to seek assistance from faculty members and campus experts on the subject of their proposal and proposed techniques. Here, too, the assignment mirrors reality in that science is not conducted in a vacuum but is usually a collective effort.  Soliciting critique is part of the socialization of the students.  The student may give early drafts of the paper to members of their faculty committee and other faculty members.  The only restriction is that students may not include their actual committee members in practice talks.  
Ultimately the students write a ten-page proposal that they defend with a PowerPoint talk both in a public seminar and then in a private session with their committee members.  Student performance on the Research Proposal is evaluated by a four-person faculty committee.  In addition, the Associate Dean for Student Affairs and the Associate Dean for Administration attend the public part of every student defense.  Almost all of the students are told to make corrections and/or additions to their papers before they are finally accepted.

In 2004, the faculty devised a short optional rubric for measuring student performance on the Research Proposal, though not enough reports were returned to make computations.  Instead, many committees wrote narratives of the students’ achievements.

In 2005-2006, the rubric became mandatory (Exhibit K), and every faculty committee completed it.  There were six categories, corresponding to the learning objectives of the Proposal:



1.  Significance and Timeliness of Topic   



2.  Critical Evaluation of Existing Knowledge



3.  Relevant Specific Aims / Hypothesis



4.  Experimental Design / Methods



5.  Discussion / Analysis



6.  Written Paper and Oral Presentation

Evaluation of Students by Faculty Committees

The following table summarizes the data for the rubric that was used in 2005: (Exhibit L)
	Faculty Evaluation of Student Performance on Research Proposal (2005)
 (n = 8 students)



	 
	Poor
	Weak
	Adequate
	Good
	Excellent

	    Choice of Topic
	
	
	1
	
	7

	    Background Literature 
	
	
	
	5
	3

	    Aims, Hypotheses
	
	
	1
	4
	3

	    Exp. Design / Methods
	
	
	2
	5
	1

	    Analysis
	
	
	1
	3
	4

	    Writing, Speaking
	
	
	
	3
	5


Before the next class took the Research Proposal, faculty worked with evaluation consultants to revise the rubric (Exhibit Mc).  The basic learning objectives remained the same but the categories were broken down differently.  The consultants’ report on the student performance in the 2006 Qualifying Examination Part I is Exhibit N. 

The following table summarizes student performance data for the 2006 rubric (Exhibit N, Table 1).
	Faculty Evaluation of Student Performance on Research Proposal (2006) 
(n = 15 students)



	 
	Unacceptable
	Marginal
	Proficient
	Exemplary

	   Topic, Hypotheses, Aims
	0
	0.5*
	2
	12.5

	   Background Literature 
	0
	0
	6
	9

	   Exp. Design / Methods
	0
	1
	12
	2

	   Data Analysis
	0
	0.5
	6.5
	8

	   Writing Competence
	0
	0.5
	9.5
	5

	   Oral Presentation
	0
	1
	3.5
	10.5


* Fractional scores represent instances in which a committee was split between two scoring categories.
In evaluating these results, it is important to identify deficiencies and take the necessary steps to address them, but it is also worthwhile to identify and reinforce practices that are successful.  The data indicated that students’ strengths were selecting a novel, significant topic and presenting their proposal effectively.  The students’ relative weaknesses were developing specific aims and designing appropriate experimental protocols.  Writing ability has also emerged as a relative weakness.
The evaluation form invites the qualifying committees to make specific comments on the students’ performance, and it is instructive to examine these as well.  As expected, the written comments tend to support the trends shown by the checked boxes, but also they give more specific information on students’ strengths and weaknesses.  The students were commended for their ability to choose timely, relevant topics, and for their cogent summaries of the scientific literature.  Their committees were also impressed by both their written and especially the oral presentations.  Most of the negative comments related to the specific aims.  The most common criticism was that the specific aims were overly ambitious, and suggested that the students did not have a realistic appreciation for the time required to complete their proposed experiments.  Another common criticism was that one or more aims lacked sufficient foundation due to over-reliance on limited published data.  There were also frequent criticisms of item 3, experimental design,   most of them relating to the impracticality of particular experiments.

Although the 2005 and 2006 tables use slightly different scoring systems, a brief examination reveals that only the top three scoring categories were used in either year.  Therefore, it is appropriate to compare the distribution of scores in these categories.  In 2006, evaluation of the specific aims was discontinued as a separate category and oral and written presentations were evaluated separately.  Since scores on the latter two categories correlated, we combined the 2006 scores in order to compare them to 2005; the other categories are near or exact equivalents.
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The scoring histograms show very little difference between 2005 and 2006.  Choice of topic, evaluation of the literature, and oral and written presentations continued to be strong.  Experimental design continued to be the weakest category, and there was actually a sizable shift from exemplary scores to proficient scores but also from marginal to proficient.  

As for the 2005 exams, examination of the 2006 comments was revealing.  First, it is clear that the new rubric elicits fewer comments from the qualifying committees.  In fact, two committees passed students to candidacy without a single written comment.  Many other committees simply circled or made verbatim quotes of the bullet points in each category.  Although it is certainly the case that much of the learning in this part of the qualifying process takes place through oral exchanges between the students and faculty, we are left with no written evidence of this.  Recognizing the need for faculty development in the use of the rubrics, Dr. Novak presented the faculty with examples of model completed rubrics at the faculty meeting of June 15, 2007.
Continuing the pattern from the prior year, the 2006 oral and written presentations and choice of topic garnered the most praise in the written comments.  Students were also given high marks for their ability to field questions.  Defects in experimental design and methods continued to generate the most criticisms in 2006.  These included sparse or vague experimental detail, and inappropriate choices of model systems or reagents.     The failure to identify potential pitfalls and limitations of the methods or to suggest appropriate alternatives was also a common theme, although a few students did exceptionally well in this regard.  Many committees wanted one or more specific aims modified, reduced or eliminated from the proposals for various reasons: lack of clarity, lack of relevance to the hypothesis, and sometimes an overly ambitious and unrealistic scope.    

From these results, it appears that the students finish the Core courses with the ability to read and understand the current literature, identify crucial gaps in the current state of knowledge, and develop reasonable and testable hypotheses that can explain these gaps.  They are less skilled in developing attainable specific aims from these hypotheses, or in designing practical, well-controlled experiments to test them.  These results are not unexpected.  Learning to design experiments and write specific aims takes many years and is not learned in a classroom or from books but in trial-and-error experiences and insights gained at the laboratory bench.  Strategies for enhancing skills in experimental design are in the Conclusion of this report. 
Self-evaluation by Students

In December 2005, Dr. Novak interviewed each student (n=8) who completed the Research Proposal to obtain an in-depth look at how he or she regarded the requirement. He presented his findings at the WASC annual meeting in April 2006 (Exhibit M).

Dr. Novak focused on three questions: 
1.  Did the student derive the topic from the published literature? 
2.  Did the student take a collaborative approach or work in isolation?   
3.  Did the student rewrite the report and rehearse the talk? 
These questions relate to the socialization of the students.  As the National Academy of Sciences put it, “Science is inherently a social enterprise… [S]cientific research cannot be done without drawing on the work of others or collaborating with others…”
 

The Novak study concluded that City of Hope students conducting the Research Proposal were on the path toward being socialized as scientists. 
1.  They reported doing extensive literature searches to find a timely topic. 
2.  They consulted with a wide array of advisors—faculty members, postdoctoral 
      fellows, and senior graduate students.
3.  They wrote several drafts of papers and rehearsed their talks extensively.
Thus, it appears that the students were successful in achieving a balance between activities that require independent initiative (study, literature searches, drafting) and activities that benefit from collaborative interactions (editing and refinement of proposals as presentations).

Dr. Novak also asked the students whether they could have completed the Research Proposal before coming to City of Hope and to what extent their learning in the first year contributed to their success.  Two students (25 percent) with master’s degrees felt that they had the required skills on entry but the other six students (75 percent), with no such advanced education, felt that they did not.  In their interviews, the second-year students were quite reflective about how their first-year studies (especially certain teachers, rotations, and the Current Topics course) taught them critical thinking skills.  Students considered the Proposal a rigorous exercise and the committee members’ public critique challenging.  One said, “They grilled me.  They had really good, constructive criticisms.”  Another student said of a fellow student’s defense: “Those questions actually help us refine our thinking. Dr. X gave Student X a hard time, but I think the questions he asked were really sharp questions.  It really made the students think.”  The key finding is that the Graduate School provides a rich, supportive learning environment.  One student said, 
“I don’t think that intellectually…I was prepared to do something like this….I didn’t know how to read a paper very well.  Reading a scientific paper is not like picking up a textbook and reading it.  You have to be able to interpret figures.  You have to be able to filter out the important stuff and not get bogged down with every single detail.  You also have to know how to look at the proper controls and figure out how an experiment is set up and if it’s done in the right way.  I don’t think I could have done that.  Rotations are important.  Current Topics was extremely important, especially for reading papers.  I think over the last year I’ve developed critical thinking skills that I definitely did not have when I started.” (Exhibit M, p. 33)
Another student stated, 

“I held three ‘mock’ talks, to the first of which I invited fellow students from four   different labs and several postdocs from two labs, all bringing different backgrounds and experiences to the table.  At this first mock talk, I received the most criticism and feedback.  People interrupted me in the middle of my presentation and suggested other ways of doing my experiments, different approaches for the sequence of my presentation, and, most importantly, re-buffing of my second aim.  All of this was overwhelming at the time and, quite frankly, somewhat disheartening.  But I took several of their comments to heart and incorporated a few suggestions into my talk.  It was during this first mock talk that I learned a lot via the process of opening up my work to peers to criticism.” (Exhibit M, p. 30)
Such comments indicate that students do not regard the Qualifying Examinations as simply a hoop through which they must jump on their way to a degree but rather as part of the training they receive on the way to becoming scientists.

Qualifying Examinations—Part II—The Thesis Proposal

As explained above, the Thesis Proposal was inaugurated in 2006.  The learning objectives are the same as the Research Proposal with the difference that these are the students’ actual thesis topics, not a hypothetical exercise, and the students will have generated a few months’ worth of data and their data analysis will be of actual data.  The rubric for measuring student performance on the Thesis Proposal is identical to that for the Research Proposal but now the reviewers critique the data analysis on actual, not hypothetical, data (Exhibit Mc).
Unlike Part I, for Part II the students do not need to have their topic or outline approved by the Graduate Oversight Committee and the deans.  At this stage they consult with their thesis advisor and other members of their thesis committee.  Again, they write a ten-page proposal which they defend in an hour-long PowerPoint talk.  In Part II there is not a public defense but only the private meeting with the committee (Exhibit J).  
	Faculty Evaluation of Student Performance on Thesis Proposal (2006) (n = 6 students)



	 
	Unacceptable
	Marginal
	Proficient
	Exemplary

	   Topic, Hypotheses, Aims
	
	
	4
	2

	   Background Literature 
	
	
	2.5
	3.5

	   Exp. Design / Methods
	
	0.5*
	4.5
	1

	   Data Analysis
	
	
	4.5
	1.5

	   Writing Competence
	
	
	4
	2

	   Oral Presentation
	
	
	3
	3


* Fractional scores represent instances in which a committee was split between two scoring categories. 
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Only six of the students who took Qualifying Exam Part 1 in 2005 and took Qualifying Exam Part 2 in 2006 were scored with the same rubric.  Therefore, it is only valid to compare scores on the two exams using this cohort of students.  Given the very small  size of this cohort, any conclusions based on this comparison should be regarded as preliminary at best.  These general trends appeared: 
●  These scores are consistent with those that this cohort of students received on 
    their Research Proposals, though generally higher (Fig. 2).  
●  The weakest area remains experimental design and methods, although it is  

     generally improved over that demonstrated in the Research Proposal.  
●  At first glance, choice of topic may seem lower but in reality this category is 
    different than in 2005, now comprising hypotheses and aims.  
●  It is not clear whether the higher score for background literature is due to the 
    fact that this is the students’ real topic, to the fact that the students are making 
    progress intellectually, or to the fact that students have six to eight months to 
    work on the Thesis Proposal, as opposed to three months for the Research 
    Proposal, and thus their work was more thorough. 

As before, the written comments of the committees were consistent with the numerical scores, but somewhat more informative with respect to identifying specific areas of strength and weakness.  In general, both the oral and written presentations received high praise, but some students were criticized for poor grammar and a lack of proofreading.  Students also received praise for their knowledge and understanding of the literature.     In some cases, however, there appears to be an inability to develop a reasonable set of experimental aims from this knowledge.  Specific aims were described variously as “overly ambitious,” “unfocused,” and “requiring more thought.”  Experimental approaches were also criticized as having unclear rationales or failing to address the biological questions posed by the hypotheses.  The lack of appropriate controls was also a consistent comment.  These are among the most difficult skills for young scientists to acquire, and NIH proposals from more experienced scientists receive many of the same criticisms.  Since the students are required to meet annually or more often with their thesis committees, it should be informative to monitor their progress in these areas. 

Self-evaluation by Students
As a follow-up to his prior interview study, Dr. Novak conducted a focus group meeting with the cohort of eight students that completed Part II of the Qualifying Exam in 2006. (Data not shown)  This discussion was open-ended.  Students appreciated how the Thesis Proposal helped them define and focus their dissertation topic.

● “I thought it helped with, on my part, getting my project started, but also getting my advisor focused.” 

●  “And then I first felt that my advisor and I had the same idea towards my project, so that the conversation will go in the same direction or toward the same aim, instead of rambling around and seeing some other stuff rather than just focus.  I think that was great, really helpful.”

●  “I think in that it was probably one of the most beneficial things we’ve done here, in the sense that you have a little bit of preliminary data, some a little more than others, and the fact that it was, ‘Okay, let’s focus the thesis and see where you’re going to go in the next x number of years, however long it’s going to take.’  I thought that was probably the most beneficial thing out of this whole thing, that we have our committee meeting much earlier than any other prior students have ever done.” 

Dr. Novak asked whether one difference in format, Part II not being open to all faculty and students in a public defense, as in Part I, in any way affected their preparation or performance, and students did not think the smaller audience had any effect.
Qualifying Examinations Assessment Committee Recommendations
●   The new Thesis Proposal is a valuable learning experience for the students.  This is based largely on the students’ own comments.  We intend to analyze data from at least one more class and then to compare the data to data from the Thesis Committee Meetings (below) to assess whether the greater emphasis on the Research Proposal has led to significant improvements in the overall outcome of the thesis research. 

●   We need to address certain areas that need improvement.  As they begin their thesis research, some of our students are able to make the cognitive leap that is necessary to generate a clear testable hypothesis, and outline specific experimental aims that will provide a rigorous test of that hypothesis.  The majority of our students find this challenging, however.  These skills could be more emphasized in the three student rotations the students take in the first year, making sure that the students understand how their ten-week assignment fits into the larger strategy of the investigator. 

●   Nearly all of our students have difficulty in designing practical, well-controlled experiments to achieve their specific aims during the first year.  It is clear that part of this is due to a lack of practical research experience, and will be addressed as the students continue with their thesis research.  We may also be able to address this by encouraging faculty members to emphasize effective experimental approaches in the sessions in the Core Curriculum.  The Current Topics in Biology course is also heavily weighted to analyzing experimental design.  Usually students become adept at experimental design by their third or fourth year, and monitoring this skill will be done via the annual Thesis Committee Meeting assessments.
●   Overall, the students are meeting the Learning Objectives.  By the time they advance to candidacy, our students do a good job of reading and understanding the scientific literature, and recognizing areas of research that are relevant and promising.  In the past, seven students failed either the early comprehensive exam or the Research Proposal.  They were allowed to retake it, and six were then allowed to proceed to candidacy.  One student was asked to leave at this stage with a master’s degree.  

     There are a number of reasons why such a high proportion of the students pass the Qualifying Examinations.  For one thing, it indicates that the School has been successful in recruiting well qualified applicants and teaching them the skills they need to succeed.  Another reason is the high level of support the students receive. 

     Recall that in Part I of the Qualifying Examinations, every student topic and outline have to be approved by the Graduate Oversight Committee and that 20 – 25 percent of the outlines are then revised.  Then the students solicit input from faculty, postdocs, and fellow students.  In the Novak interview study (Exhibit M), students credited a wide array of scientists with helping them.  We believe that the current use of our Qualifying Examinations adequately assesses the students’ status and provides a secure method for advancement to their thesis research.
THESIS COMMITTEE MEETINGS   

Thesis Committee Assessment Committee:  John E. Shively, PhD, Immunology; Terry D. Lee, PhD, Immunology; Shiuan Chen, PhD, Surgery Research; Judith Singer- Sam, PhD, Biology.
Context and Literature Review 

In the School’s Proposal (2003), it planned to complete a Doctoral Dissertation study, and five dissertations were analyzed.  However, faculty members were reluctant to retroactively evaluate completed dissertations.  This is not surprising.  Barbara Lovitts held focus groups with 276 professors in 74 departments in 10 disciplines and found that faculty members often have a difficult time articulating the purposes and standards of a doctoral dissertation:  “Despite my call to create performance expectations and bring greater clarity and objectivity to the evaluation of the dissertation, many of the ‘standards’ are indeterminate qualities that faculty can recognize but not articulate precisely….”

Instead, the School shifted to a study of the advanced students’ annual Thesis Committee Meetings.  In theoretical terms, this represented a shift from summative to formative evaluation, trying to document students’ progress year to year.  Faculty members were more supportive of this effort because it held greater promise of helping the students and also of being more informative about which stages of students’ careers are most vulnerable or productive.  Pedagogical researchers like Lovitts agree that faculty should focus on formative assessment of doctoral training. 
[F]aculty and administrators will want to develop performance expectations for their local circumstances and translate them into rubrics, or criteria, that identify expected levels of performance for various dimensions of a task that can be used formatively, not summatively, as part of, not a substitute for, the advising process. …That is, they should be used to help doctoral students understand the goals of doctoral training, identify strengths and weaknesses, and identify what needs to be revised, why, and how, while the students are in the process of conducting their research and writing their dissertation so that students can improve their work.

Annual thesis committee meetings address a flaw in graduate education.  A major study of doctoral education in the United States found that many graduate students are confused about how they are doing and when they will graduate.  It recommended annual reviews, yet found that “this practice has not been adopted uniformly.  There is enormous disciplinary variation.”
  By contrast, annual reviews have been implemented at City      of Hope since 1997.  Thesis Committee meetings are the faculty’s way of formally monitoring the students’ progress toward their degree.
The Thesis Committee Process at City of Hope 

Each student is required to form a Thesis Committee comprising at least three members, not including their thesis advisor (Exhibit P).  While there is no maximum number to the committee, 3-5 members is the norm.  At least one of the members must be from a different department than the student’s home department.  Each of the committee members should have some expertise in the student’s area of research or in the methods to be used.  The thesis advisor is a non-voting member of the committee.  The student recruits the Thesis Committee members after advancing to candidacy at the end of the second year.  Once the committee is assembled, it meets on a regular basis (once or twice a year or more often as needed) to assess the progress of the student.  The value of having a committee as opposed to a single advisor is that it gives the student a network of faculty members to whom to turn for advice and consultation, especially in the rare case when there may be friction between the student and the advisor.
 

This is the sole committee that assesses the progress of the student in defining and achieving their research goals.  Its members decide if the goals are appropriate in terms of science (originality, impact, approach) and timing (can they be achieved by this student in a 3-5 year time frame).  It is fully expected that the initial goals will reflect the thinking of both the student and mentor, but it is the student’s responsibility to describe and justify the project at the outset, and, as the project progresses, to demonstrate “ownership” of the project.  Ownership is meant to indicate that the student fully understands the project in terms of the background literature, the experimental approach, interpretation of the data, extrapolation of the data to design further experiments, and the implications of the results within the context of the relevant scientific literature.  It means the student has achieved maturity and independence.  Once the Committee is convinced that the student has mastered the subject and made adequate progress towards achieving his or her research goals, the Committee will recommend that the student write their thesis and then publicly defend it.  Prior to the thesis defense, the written thesis must be submitted to the Thesis Committee.  The public defense is attended by all of the Thesis Committee members plus one ad hoc member recruited from outside the institution.  The outside member must be an expert in the field with a national reputation.  The outside member’s CV must be provided to the GOC and the member approved by the GOC prior to the thesis defense.  The Thesis Committee will meet privately with the student after the public defense and question the student on all aspects of the thesis that were not thoroughly addressed during the public defense.  The Committee votes to accept, reject, or ask for revisions on the thesis itself, and also votes to accept or reject the oral presentation.

Annual or semiannual meetings of the Thesis Committees are not just advisory but play a key gatekeeper function.  At City of Hope, students are not allowed to submit and defend their dissertation until given the go-ahead by the Thesis Committee.  Here, too, City of Hope is in line with other doctoral institutions. According to Lovitts,


When asked about the unacceptable dissertation, the faculty balked. They asserted 

that they rarely, if ever, failed a dissertation, that dissertations of unacceptable quality were seldom allowed to come before a dissertation committee, that students who produced unacceptable dissertations would probably drop out of the program before advancing to a defense, and that it was the advisor’s responsibility to prevent unacceptable dissertations from going forward.

In this way, no City of Hope student has been terminated by a Thesis Committee, but four dropped out when they realized that they were not making acceptable academic progress.

Documentation

Until 2006, when the School adopted a standard rubric, Thesis Committees documented the meeting with the student using a scientific summary.  Often the Committees asked  the students to write the summary themselves to be sure they fully understood all the Committee recommendations, after which the Committee chairs signed the summary, which became part of the student’s permanent file.  The focus of these highly technical summaries was almost entirely on experimental design and data analysis that would eventually comprise the dissertation. 

These Committee reports, varying in length and depth, provide detailed information about the progress of the students.  By their nature, these summaries focus on areas that need attention or improvement on the part of the student in the coming year. We would like to offer a few comments from particular cases to show the conscientiousness of the faculty in these reviews, and evidence of the students meeting the Learning Objectives. 
Case #1.

A student is impatient to graduate.  The Committee met with the student in January 2003, and the chairperson wrote in the report, 


Most of the comments from our previous meeting (10/7/2002) still apply…

In particular, the committee is most excited about your observation….This area of study is likely to be the most fruitful….Regarding the new data, you should repeat the IGFR experiment and, if possible, look directly for changes in phospho-IGFR.  The committee was less enthusiastic about….You should get a draft of the text of your manuscript distributed to the committee as soon as possible.  Writing it should help you identify gaps (experiments that need to be repeated, etc.).…You asked me about what additional experiments need to be done.  Based on the discussion today and this memo, you should propose in writing for the committee to review a series of experiments in the order in which you intend to do them.

Here the Committee gives advice on the more or less promising lines of investigation.     It is clear that, rather than tell the student what to do, they want the student to take ownership of the research.  That is, they advise that by writing a manuscript (Learning Objectives #3 and #4) they expect the student to identify gaps.  Rather than tell the student what experiments to do next, they ask the student to submit a revised experimental plan, helping the student fulfill Learning Objective #2—designing experiments and troubleshooting protocols.

Case #2. 

A student came to the School with expertise in a difficult scientific technique but a weaker background in scientific knowledge and reasoning. After a March 2002 Committee meeting, the student wrote in the meeting summary:
(1) Focus more on the biology of differential macrophage activation as goal of thesis and less on methodology.  I am in agreement with committee.  (2) Protein profiling needs to be proven.  Only initial separation has been performed.  The treated and untreated THP-1 cells will soon be tested and compared.  Gels of fractions will be run to demonstrate differences.  (3) Preliminary organization     of thesis chapters has been approved.
In other words, the committee was requiring the student to use the technology not as an end in itself but as a means of answering biological questions.  It was asking the student to be more self-critical about methods and data—to “prove” arguments and make better use of controls.  All of this is integral to the Learning Objective #1 “general knowledge of the biomedical sciences,” Learning Objective #2 on critical thinking and the ability to “critically examine research data,” and Learning Objective #3—“have generated research data that advances the understanding of biological phenomena.”

Case #3.

A student wishing to pursue an MD degree after the City of Hope PhD applies to medical school, while still a student, and is accepted.  The student receives a deferral for one year to complete the thesis research but does not want to seek a second deferral.  

At a thesis committee meeting in April 2005, the committee notes great progress both in experiments and in understanding.  The student is given the go-ahead to defend within the year.  In general, the committee wants to be sure, as in case 2 above, that the student deeply understands experimental design and the underlying biological mechanisms being observed.  The committee writes,

As [he or she] nears [his or her] defense, [he or she] will need to redouble [his or her] efforts to provide data in a matter that (1) lays out the scientific questions,  (2) convinces the reviewer that [he or she] understands the questions, (3) provides data pertaining to the experimental problem with statistical analyses, and (4) that [he or she] can interpret the data in light of a biological mechanism.  [His or her]   

reviewers will want to see that experiments are well controlled and that inherent experiment-to-experiment variation is accounted for and that experimental observations can be explained.

The recommendations cover Learning Objective #1—general knowledge of the biomedical sciences—and #2—ability to critically analyze research data.  The last sentence about controls and variation touches on Learning Objective #3—design effective laboratory experiments.  It is clear that the committee wants to ensure that the student deeply understands the thesis and underlying science.  The student passed the dissertation defense in July 2005, in time to enter medical school.

Case #4.  A student in residence for three years, in the second year of thesis research, impresses the committee at a September 2004 meeting, including the presentation of data already accepted for publication, but the committee worries that the research is somewhat unfocused.  It writes, “The main questions raised by the committee dealt with trying to help [Student X] define a thesis project.” The student writes a long response, resisting the committee suggestions, but showing great maturity in meeting the School’s Learning Objectives.  We quote this in full because it illustrates the student (1) grounding research in the published literature, (2) thinking experimentally, (3) searching for the biological significance of the results, and (4) striving for independence.  The student responds:

1. What’s the significance of C-terminal study? My preliminary data showed that FEN-1 c-terminal deletion has not much effect on FEN-1 activity. Then why should I study this c-terminal?  The activity assay of FEN-1 deletion mutants is not accurate.  I will perform the kinetics assay to see what we will get.  On the other hand, from the gel-shift assay, the c-terminal deletions definitely affect FEN-1-DNA interaction.  Actually, Stucki et al., argued that “FEN-1 c-terminus  is essential for substrate binding” in their 2001 JBC paper.  In their results, c-terminal deletion affected FEN-1 nuclease activities and substrate binding a lot. The difference between their results and my data may result from different assay conditions and different DNA substrates.  But the significance of this c-terminal structure study may be more obvious after the identification of important modifications in this region.
2. There is no specific aim in the FEN-1 modification proposal. Can I observe any modification of FEN-1 in vivo?  I am actually in the “fishing” stage in this part of the study.  I am currently proceeding in two directions.  One is to identify the in vivo modification of FEN-1.  If I find that there are some interesting modifications, such as ubiquitination or sumoylation, I will focus on the biological significance of these modifications.  The other one is acetylation, which has been reported.  Four acetylation sites have been identified, located in FEN-1 c-terminal.  I am constructing mutants with these four lysines mutated to arginines.  Then I will transfect these mutants into mammalian cells or yeast cells to observe phenotypes.

3. Identify the modifications in vitro.  I already found out that FEN-1 could be ubiquitinated in vitro.  But ubiquitination is usually a sign for protein degradation and most of the cellular protein can be ubiquitinated.  Does this ubiquitination have an important role in vivo?  We don’t know.  However, we can identify the ubiquitination site(s) on FEN-1 with MS [mass spectrometry] and mutate this (these) site(s), then introduce it back to mammalian or yeast cells to observe the phenotype (such as mutation rate).  The in vitro FEN-1 sumoylation experiment will be similar. 

4. Random mutagenesis. Randomly mutate the FEN-1 gene and then screen these mutants by mutation phenotype.  Some other groups already did similar work and found some interesting mutants.  One of them, K93R, is particularly interesting to me because K93 is a predicted sumoylation site.  After the in vivo modification identification and in vitro sumoylation experiments, I will work on this mutant.  One problem of random mutagenesis is that we cannot find all the important amino acids by this method.  The other problem is that I believe many of those identified mutants by random mutagenesis could have been characterized already.

These case studies show the annual Thesis Committee Meeting process at work.  The committee recommendations focus on the particular science involved and on the individual needs of the students.  Though the focus of the committees is mainly on how to improve the student work, and thus there are often more criticisms than praise, in every case the committee members feel that students have identified significant topics, taken a promising approach, and generated publishable data.

All of the students in these cases obtained a PhD.  Of these four cases, two are currently postdoctoral fellows at the National Institutes of Health and Stanford University, one is a medical student at Georgetown University, and one works at a biotechnology company.  
Thesis Committee Rubric

Based on a review of practices between 2000 and 2005, the faculty members studying the Thesis Committee Meetings deemed these committee reports too focused on individual students and their work, and too focused on the specialized science involved, to generate programmatic data.  Therefore, the faculty decided to adopt a standardized rubric for committee meetings.  On May 4, 2006, thirteen senior faculty members and four senior administrators met with the consultants to create a rubric for use in Thesis Committee Meetings.  After two meetings, extensive e-mails, and many revisions, the rubric was ready for piloting in July 2006 (Exhibit P).
The Thesis Committee Rubric resembles those used in the Qualifying Examinations because the Learning Objectives continue the development of the same skills involved in the Qualifying Examinations.  In creating the rubric, the faculty asked itself what a City of Hope PhD in the Biological Sciences should be when he or she graduates. 

The faculty members want the students to have intellectual breadth.  Thus point 2 rates how well the student “Explains significance of research question to field” and point 3 asks how well the student “Proposes probable future research and next steps.”  These connect to the Learning Objectives #3 “identify researchable questions,” #3 “advances the understanding of biological phenomena,” and #2 “can design experiments.”
Because laboratory research is a collective effort, it is sometimes difficult to distinguish the originality and significance of student thinking from faculty supervision.  The faculty members want to be sure that our graduates can develop as independent researchers.  Thus, point 5 rates how well the students have demonstrated “initiative & independence.”  This transition to independence is the hallmark of graduate education, a transition not always easy for good undergraduates to make.
  In fact, the Learning Objectives intentionally do not use the word “independence” because the faculty who drafted them thought that young scientists cannot achieve independence until after two or three years of further training as a postdoctoral fellow.

Related to independence, point 5 also asks whether the student has a “developed scientific identity.”  This is a highly ambitious goal, something that might be more easily discernible at the end of a scientist’s career than at the beginning.  Studies of creativity conclude that it takes ten years for a student to master the background and gain the technical skills required to make an original contribution to a field of learning.
  By that measure, our students should just be entering this stage by the time they graduate.

Another key category in Point 5 is whether the student “Exemplifies ethical and professional standards.”  The student is expected to be collegial, collaborative, honest, and responsible.

The rubric also measures the performance of the faculty advisor in point 5 – “Effective use of mentoring.”  Student Thesis Committee members have successfully mediated disputes between students and their advisors over experimental approaches or whether the student is ready to graduate.

Rubric Results

The faculty scores for the first fourteen students to have a Thesis Committee Meeting with the new rubric are found in Exhibit Q.  One unacceptable score was given, six marginal, 30 proficient, and 27 exemplary.  The mean scores of the five categories were:
	Learning Objectives
	mean

	1.  Critical Evaluation of Literature
	3.3

	2.  Hypothesis Generation
	3.0

	3.  Technique / Approach 
	3.4

	4.  Data Analysis
	3.4

	5.  Support Strategies
	3.6


In the comments, one student was encouraged to assert his or her independence: “Should now focus on developing more independence and scientific identity.”  One Committee encouraged a student to attend a national scientific conference “to meet people, understand the field as a whole…and to identify potential postdoctoral mentors.”

Of the fourteen students, one student’s work was so weak that the Committee recommended either (1) revising the topic with heavy faculty input and a strict timetable, (2) changing project and advisor, or (3) leaving with a terminal master’s degree.  The main weakness was “no clear hypothesis and no approach to hypothesis testing within the methods.”  Here the student is lacking in Learning Objectives #1 and #2.

Two students received a marginal score in the second category of Hypothesis Generation.  The committee commented that one student needed to “improve [his or her] communication skills, such as clearly stating the hypothesis / significance of her work, and how to summarize [his or her] major scientific findings in a limited time.”  This involves Learning Objective #4—oral presentation.  The other student’s committee wrote, “Hypothesis generation was marginal and was not used to guide experimental design.”  This involves Learning Objective #2—ability to write proposals that present hypotheses.

One student received a marginal score in the third category.  The committee commented that the student “should critically consider alternative methods and develop the skills to properly execute them.”  This asks the student to make progress toward Learning Objective #2—critically analyzing research data and #1—technical skill.

One student was described as “too” independent: “The mentor would like to see [him or her] more for discussions.”  This touches on Learning Objective #4—students being collegial. 

Sample comments in the “exemplary” category include: 

	1. Critical Evaluation of Literature
	“Knows and understands the literature, uses it throughout presentation.”

“[He or she] is able to answer questions regarding …hypothesis and experimental approach using evidence from the published literature.”



	2. Hypothesis Generation


	“Three nice, related hypotheses, well tested in research.”

“[D]isplays a thorough understanding of the outstanding theoretical issues related to the problem…has reduced the biological problem to discrete, testable experimental goals…    has also related his or her specific biological problem to more universal biological/biomedical concerns.”



	3. Technique / Approach


	“[His or her] laboratory skills are well honed; [he or she] has brought new technology into the laboratory.”

“Approach is extremely logical, with good understanding of plus/minus, alternatives.”

“[H]as made use of several independent approaches to address the central question.”



	4. Data Analysis


	“Beautiful data workup and interpretation. Critical evaluation of results; repeats each study.”

“Overall, the committee was impressed with [his or her] recent publication in Current Biology, as first author, and with the tremendous amount of work [he or she] has presented to us today.”

“[H]as displayed exemplary ability at data interpretation and is very proficient at identifying when a result is ambiguous or defies expectation….will examine unexpected results for errors in experimental design or execution, and will repeat such experiments several times if necessary.”



	5. Support Strategies


	“[He or she] has shown dramatic growth in terms of [his or her] independence and dedication to scientific research.”

“Initiative: exemplary. Independence: [he or she] is proficiently progressing to independence.”

“[A]n advanced graduate student by any measure …comparable in most respects to the best you would find anywhere…displays great independence…a very confident and capable presenter…” 





Of these fourteen students, thirteen are making good progress and one is in academic difficulty.  The mean scores of the fourteen are “proficient” and above.  This is documentation that the School and its students are fundamentally meeting the Learning Objectives.

The lowest scores are in generation of researchable hypotheses.  This is a high-level skill that poses a challenge to career scientists as well as students.  This relative weakness is consistent with the findings of the Qualifying Examinations section of this report.  It is an area for study and improvement.  However, one should note that the cohort of students going through the thesis committee meetings with this rubric went through the Qualifying Examinations before the School instituted the two-proposal system with a Thesis Proposal.  One committee even noted that the student might have done better if he or she had done a Thesis Proposal.  By next year we will know whether subsequent cohorts display stronger hypothesis-generating skills because of the two-proposal requirement.

Comparison of Committee Reports and Committee Rubrics

Comparing the early committee reports to the recent rubric forms is a bit like comparing apples and oranges.  Has the adoption of the rubric in the past year been an improvement over the prior reports, and will the rubric allow us to monitor educational effectiveness more rigorously?

The early reports were more detailed than the rubrics in their analysis of the students’ science and experiments.  The challenge was that not all committees completed thorough reports.  The new rubric asks committees systematically to assess core competencies agreed upon by the faculty as well as continuing to give verbal feedback to the students—and some committees are still giving a scientific summary in addition to the rubric.  Likewise, students are no longer being asked to summarize the committee recommendations to be sure that they understood them.  It will be important for the faculty to continue to give students extensive critique on the science involved in their thesis research and to be sure that the students absorb the ideas.

For their part, the rubrics have several advantages.  Over time, they will provide quantitative data that should measure the progress both of individual students and of the School as a whole.  While we are waiting to analyze a second-year cycle for stronger trends, the goal is for faculty to use the rubrics in a developmental fashion, and to participate in continued faculty development in employing the rubric.

A second, major advantage is that the rubric categories have highlighted the School’s expectations for students, committees, mentors, and advisors.  More attention is being paid to how well the students know the literature, frame hypotheses, design experimental approaches, analyze data, and conduct themselves professionally.  Several committees commented upon the students’ level of independence.  The category “effective use of mentoring” places mutual responsibility upon the student and the advisor, and the rubric encourages committee members to raise these sensitive issues.  With the new rubric, committees more often comment on the students’ need to improve their writing and speaking skills.  Earlier parts of this report have noted that writing is an opportunity for institutional focus. 

On the face page of the Thesis Committee reports is a “six-month plan” that was used   by several committees to recommend major training for students in certain areas.  It recommends when the next meeting should occur, or whether the student is ready to defend the thesis.  As mentioned before, no thesis committee has yet terminated a student, though that possibility was raised for one of the fourteen students. 

This raises the issue of academic standards.  To begin with, the School recruits strong students and monitors their progress carefully.  No graduate program could—or should—have a perfect completion rate.  Beyond that, studies on graduate education suggest that small institutions may be prone to be lenient on students.  As Bowen and Rudenstine put it, “In smaller programs, the very fact that students and faculty may know one another well can create a tendency on the part of the faculty to be exceptionally sympathetic and understanding.”
  Being supportive of students also derives from City of Hope’s nurturing, humanistic values and traditions.  On the other hand, the faculty members are graduates of elite universities with great pride in their high scientific standards. They sit on editorial boards and federal funding study sections.  Many faculty members serve as outside readers of doctoral dissertations from other universities, and thus know first-hand the standards of other institutions.  They return from their visits to these outside universities convinced that City of Hope doctoral training and dissertations are equal or superior to those at other universities.  Faculty members regularly critique student progress in committee reports and rubric reports; program data such as the completion rate and input from our Outside Academic Advisory Committee also indicate that the School’s standards are appropriate.

Conclusions and Recommendations

· Committee reports in the early years of the School show evidence of student learning and educational effectiveness, focusing mainly on the science.

· Rubric reports since 2006 show systematic evidence of student learning and educational effectiveness, focusing on science but also independence, speaking, writing, mentoring, and professional socialization.

· The dean and associate dean for academics serve on several thesis review committees and closely track the progress of these students, as well as their own students. 
· The two categories on the rubric where students have the most room to improve are (1) generation of hypotheses and (2) scientific approach and experimental design.

· The two areas in the comments on the rubrics where students have the most opportunity to improve are (1) writing and, for a few, (2) oral presentation.

· In the past, a few students procrastinated about holding their Thesis Committee Meetings.  The Graduate School Registrar is developing a database to monitor this annual requirement to facilitate the students’ academic progress.

· The School requirement that students prior to each meeting “provide each committee member with an outline or brief abstract of the material that will be discussed during the meeting” needs stricter enforcement by committee members. Reports from previous Thesis Committee Meetings should be available to faculty members to help them evaluate the progress.  Going beyond this, the School should consider requiring that students display progress in scientific writing as well as research at committee meetings.  For example, by the first meeting (year three), the student might be expected to have written the background section of the dissertation; by the second meeting (year four), the draft of an article.

· Prior to thesis committee meetings, the faculty members should receive copies of previous reports to have a baseline from which to measure progress. 

· Faculty members have been piloting the rubric since 2006 and have refined the rubric and the process of assessing student progress in thesis committee meetings. Once multi-year data is available for individual students, this process will become even stronger. 
· Once sufficient data is obtained, a cross-comparative analysis should be conducted to create developmental levels and expectations for students for each of the committee meetings. 

· A high priority should be placed on evaluating individual students over time as well as the collective performance of the students.

· Committees should continue to supplement the rubrics with a detailed scientific summary, as in the past.

· Annual Thesis Committee Meetings are highly effective means for students to obtain critique and feedback from a cohort of professors in different departments, and are a means for the professors to stay abreast of the performance not only of their advisees but of other students as well. 

STUDENT SURVEY (2006)
Steven Novak, PhD, Associate Dean for Administration

The School asked the consultants to help us improve the annual student survey that had been conducted since the year 2000.  The revised 2006 Student Survey (Exhibit R) provided an extensive amount of data, including a nine-page executive summary written by the consultants.  Forty-one students completed the survey, an 87 percent rate of return.  Slightly different surveys were given to first-, second-, and third-year students and beyond, both because their experiences are different but also to track improvements and/or changed perceptions over time.  The data were later disaggregated, for the first time, to see if the opinions of female students differed significantly from males, and international students from those of United States citizens.  No significant differences appeared.  (available in team room)
The results were shared with faculty members at a faculty meeting.  After making a few clarifications of questions and adding a few questions about mentoring, the student survey was conducted again in May 2007 (Exhibit S).
The quantitative data are valuable to indicate aggregate opinion and trends, but the student open-ended comments are the most valuable data for explaining the reasons for student opinion and for presenting specific concerns.  All of the student comments are taken quite seriously.  This short report will focus on just a few of the issues raised by the survey to show how the School responds to student concerns and uses assessment data.

Technical Skills   Some of the scores were lower than the School had hoped, and others were difficult to interpret.  For example, when asked about their “Gains in Knowledge and Skills” during 2005-2006, in the area of “Improved My Technical Skills,” first-year students reported 3.9 / 5, second year students 4.1 / 5, and third-year and beyond, 3.1 / 5 (Exhibit T, p. 3).  School officials believe the low score of the third cohort reflects that their skills are already strong by this time, not that their technical learning declines. This is particularly true when one reflects that roughly half the students have experience working in the biotech industry and / or have master’s degrees before they enter. 

A Student Assessment Committee was created to evaluate the findings of the survey.

On May 17, 2007, Dr. Novak shared with student committee members some of the findings of the 2006 Student Survey.  On the question of why advanced students gave       a low score to the question of how much their technical skills improved, the advanced students unanimously agreed that the reason for the low score in this cohort was because by then there was little room for improvement in their technical skills because they are already then so high.  

First-year Advisors   First-year students rated high the statement “I wish I had a faculty adviser”—4.2 / 5.  Nevertheless, the School is hesitant to implement a system of faculty advisors for first-year students because other scores seemingly contradict this need.  For example, the first-year students scored the statement “I am very satisfied with the advising I have received in my COH program this year” with a 4.3 / 5.  On the statement “I found it easy to access COH faculty,” the first-year students scored a high 4.7 / 5. They also gave the orientation fairly high marks—4.1 / 5.  Assigning student advisors has been tried in the past.  In academic year 1999-2000, the School assigned first-year students with faculty advisors but the experiment failed through disuse by the students.  First-year students currently turn to their rotation advisors and Dr. Tom LeBon, the Associate Dean for Student Affairs, for advising.  However, as the 2007 survey again shows a need for improved advising, the School will pilot a formal faculty advising system for first-year students.  
Foreign Languages in Labs   On p. 55, a student complained that communication was obstructed within laboratories and within the institute because so many people were speaking Chinese.  Similar complaints had been previously brought to the attention of  School administrators.  The School was concerned (1) that communication difficulties were impeding learning, (2) that the campus was divided, and (3) most of all that international scientists would not quickly improve their English skills if they continued  to speak in their native languages.  In response, at its September 26, 2006 meeting, the Graduate Oversight Committee passed a resolution declaring “Because English is the language of science, and because communication is vital to scientific learning and research, English is the official language of the Graduate School, both in the teaching classroom and in the laboratory.”

Certainly with the high proportion of international scientists, postdocs, and graduate students in the United States, this is not a problem unique to City of Hope.  The School did not intend to censor people or police labs, but it did want to set a level of expectation in communications and to reinforce the importance of English as the lingua franca of science. 

City of Hope faculty raised this issue with the outside Academic Advisory Committee at the December 18, 2006 meeting.  All of the outside advisors expressed similar concerns at their universities, though none of them were optimistic that language rules would be enforceable. (Response Exhibit G, p. 3)
Writing and Speaking   Related to English in the labs, several students asked for more help in improving their English writing and speaking skills.  As mentioned in the Response, the School has a new required scientific writing course, as well as an English Pronunciation class and Toastmasters to assist those who want help with speaking skills.  Beyond this, writing needs to be emphasized more, and earlier, and overall presentation skills need to be developed further in the context of journal clubs and seminars.
Career Counselor   Several students asked for help planning their careers, and, as mentioned in the Response, the School has hired a part-time career counselor.  The effectiveness of this service will continue to be monitored and assessed
Library and Internet   Students gave the library and internet access relatively low scores: first-years 3.9 / 5, second-years 3.3 / 5, third-years 3.7 / 5.  The library budget is $1.27 million.  The librarian is a member of the new Center for Graduate and Professional Studies.  She has just completed a major survey of library users to which 392 people responded (including 31 students).  The library has added 400+ additional full-text journals, providing online access to the most useful ScienceDirect titles from 1995-present plus preprint articles.  She is reducing turnout time on interlibrary loan requests  to 48 hours.  She has also submitted to the administration a three-year acquisitions and budget plan that includes the acquisition of additional search engines and databases.

Leadership and Administration   There were scattered comments indicating the need for stronger leadership and more effective administration and more staff.  As mentioned in the Response, the School has rewritten the job descriptions of the top administrators and they are going through performance reviews.  Incorporating the Graduate School into the Center for Graduate and Professional Studies will augment the School’s infrastructure.

Academic Standards   Two important and somewhat troubling student responses concern the School’s standards, questions 9.12 and 9.13.  

	Statement
	Year
	1st
	2nd 
	3rd + 

	I found the evaluation of my performance                             this year to be fair.
	2006
	3.9 / 5
	3.8 / 5
	3.4 / 5

	
	2007
	3.9 / 5
	4.3 / 5
	4.1 / 5

	I found that COH held students to a consistently          high standard of performance this year.
	2006
	3.8 / 5
	3.5 / 5
	3.5 / 5

	
	2007
	4.2 / 5
	4.2 / 5
	3.5 / 5


In discussing the first statement, on fairness, with students on the Student Assessment Committee, the advanced students explained that they had not marked “agreed” with the statement because it seemed irrelevant.  That is, their performance is not evaluated per se. They do not receive a letter grade for their thesis research.  They meet weekly with their thesis advisor, and annually with their thesis committee, but these meetings are more like discussions than formal “evaluations.”  In 2007, these questions were asked again and the results with one exception were higher.

The relatively low 2006 marks on “consistently high standard of performance” have two aspects.  One is the standards themselves—i.e., whether they are high—and the other is whether they are consistently enforced.  There are also scattered comments about the School not being demanding enough or about faculty committees not subjecting students to tough questioning in their qualifying examinations or their dissertation defense.  (There is both public and private questioning of the students, and other students only observe the public.)

Underlying these responses is student unhappiness with one student who graduated in 2005 and another in 2006 in what the others considered an unduly short length of time. The students discussed this with the site visit team in 2005.  Partly in response, the School implemented Part Two of the Qualifying Examinations by which students do not even advance to candidacy until the end of their second year.  Of the eight students graduating in 2007, none have been in residence less than four years.  In this way, the School has been responsive to student concerns about rigor and setting of high performance expectations. 

Defining academic standards is a huge subject.  Academic standards vary from school to school, department to department, professor to professor.  We have addressed the issue of academic standards elsewhere in this Educational Effectiveness Report and come to the conclusion that in general the academic standards are appropriate.  

The track record of the students and alumni—their publications, fellowships, career placements—all indicate that the institution has high standards and held students to those standards. Why, then, do some students feel otherwise?  It may be that the students are mistaking the nurturing atmosphere of the institution for lax standards.

Academe in general—and the sciences in particular—often has a hypercompetitive, macho culture.  A few of the student comments suggest that they would prefer a more competitive culture, where students endure tough public questioning and perhaps where more students fail.  In the Educational Effectiveness Report, we explain that few students fail the qualifying examinations or dissertation defense, and that this is not uncommon in graduate education. 

Educational theory suggests that positive reinforcement and hope are more conducive    to learning than negative reinforcement and fear.  In 1998, the world of graduate education was rocked by the suicide of a Harvard graduate student in chemistry, the second such suicide in the high-pressure lab of a Nobel-prize winning scientist.
  City of Hope has created a culture—as an institution and a Graduate School, both overtly in its fostering of collaborative, interdisciplinary research and implicitly in its recruitment and retention of collegial, supportive faculty—that does not replicate this kind of hyper-intense academic atmosphere.  There are many stories of academic institutions telling students at orientation to look around and realize that one-third or more of them will fail. That attitude is not consistent with City of Hope’s educational values.  Rather than boast about how many will fail, we embody a philosophy of nurturing towards success.

Earning a doctorate in the sciences is extremely difficult and challenging.  Experiments   are so unpredictable, and fail so often, students often suffer “despondency” and “panic.”
 Given the inherent pressures and difficulties, Sara Delamont and her colleagues advise that “One of the most important functions the supervisor can perform is to maintain the student’s confidence and enthusiasm.  This is…true throughout the research student’s career.”
  City of Hope tries to train its students in this fashion, to fan their excitement rather than crush their spirits.  We want the qualifying examinations and the dissertation defense to be an opportunity for the student to display all he or she has learned, not for the faculty to embarrass or break them.  We believe it is possible to impart and teach scientific rigor without demoralizing our students in the process, and it is this that we have to assess.
Mentoring   We have mentioned before the high marks first-year students give for their ability to access the faculty. Here are these and other relevant scores. 

	Statement
	Year
	1st
	2nd 
	3rd + 

	I found it easy to access City of Hope faculty.
	2006
	4.7 / 5
	4.7 / 5
	4.5 / 5

	
	2007
	4.2 / 5
	4.5 / 5
	4.4 / 5

	My advisor mentored me well.
	2006
	NA
	4.2 / 5
	4.5 / 5

	
	2007
	NA
	3.9 / 5
	4.2 / 5

	I was treated with respect by the people I worked with.
	2006
	4.0 / 5
	4.0 / 5
	4.4 / 5

	
	2007
	4.2 / 5
	4.5 / 5
	4.0 / 5


There are also many student comments appreciative of the positive academic atmosphere. 

	Question 25. What do you see as the COH program’s greatest strengths?



	First-year comments:
	● The availability of every faculty member and their lab 
    equipment.  Members of the graduate program are also  

    available at any time for questions and/or problems. 
    Everybody is so friendly!

● The [faculty] are easy to access and are friendly.

● The accessibility of its professors.

 

	Second-year comments:
	● Accessibility of faculty members, graduate school office, 
    and overall resources at COH.

● Small program is good. Student to mentor ratio is excellent.

● Smaller program, accessible faculty, and access to core 
    facilities 



	Third-year + comments:
	● The close faculty-student relationship. I hope we won’t lose 
    it as the program expands.

● Supportive to the students.  Compassionate attitude of 
    faculty and staff.

● Good environment


The 2007 Student Survey (Exhibit S) had another high response—87 percent.  The results only arrived July 10, and time did not allow a full study of the data.  However, in addition to including some of this data above, we wish to highlight three positive comments by one or more first-year students that, while they certainly may not represent every student’s opinion, express what the School aspires to for every student, in every experience.

	Q. 25  What do you see as the COH 

           program’s greatest strengths?
	“I think the variety in research on campus is really amazing.  The people at COH are also very actively involved in their research and are highly motivated to make advances to their field.  It makes being a graduate student exciting.”



	Q. 27  What do you see as your 

            greatest success this year 

            regarding your research 

            competencies? 
	“I think I have learned a lot more lab and experimental techniques compared to undergrad where we never really went into detailed learning of experiments.  I’m really excited that I get a hands-on opportunity to do the experiments that I used to only read [about] in lecture slides and textbooks.”

 

	Q. 29  Any other comments or 

           observations you would care 

           to make?
	“I think that the classes are very strong overall, and I believe my understanding of these topics has grown tremendously….I think that 99% of the professors are fantastic and have made this year an excellent one for us first year students.  I do feel that they care about our success and want us to learn.  They make the Graduate School a wonderful place to learn.”




One can find similar appreciation of the teaching ability of City of Hope professors in the Response Exhibit K, where, among other positive statements, a student says this about the 2006 Cell Biology course: “I was really looking forward to this course and it exceeded all expectations.”
Conclusion   The School can only touch on a few issues raised in the Student Survey in this report, but we hope that the site visit team and commissioners will appreciate that the School conducts a thorough annual student survey, with a high rate of return, and that the results are taken seriously and lead to improvements and self-scrutiny. As the Sara Delamont quotation above indicates, graduate students’ emotions are vital to their success, both in school and in their subsequent careers.  We want City of Hope students and graduates to be proud, energetic, and confident.

FACULTY SURVEY (2006)

Michael Barish, Ph.D.

In parallel with the survey of students, the faculty were polled to assess their attitudes towards the graduate school, and to determine the extent to which the goals and values of the school, as articulated by the senior leadership of the school, the Graduate Oversight Committee and the Curriculum Committee, were communicated, understood, and appreciated by the faculty (Exhibit T).
Many responses were, as one might expect, normally distributed and skewed towards positive replies, indicating that the faculty were conversant with and in general agreement with the programs of the graduate school.  There were no questions for which answers were consistently negative.

The most interesting and potentially useful responses were those where answers were bimodal.  Some of this lack of unanimity reflects the diverse backgrounds and motivations of the faculty.  For example, disagreement of the importance and appropriateness of including translational research topics in the curriculum (Q30) precisely mirrors the institutional tension between fundamental research versus translational and clinical research.  

However, these disparate responses may also reflect lack of understanding or agreement between the school and its faculty.  What gaps may be revealed in Graduate School faculty communications?

Indications of confusion regarding learning objectives (Q2), administrative structure (Q3), rules and requirements (Q4, Q51), assessment efforts for evaluating students (Q8), involvement of student committees in the academic lives of trainees (Q50), and programmatic decisions (Q9) suggest the flow of information from the School to its faculty is mixed.  Conversely, uncertainty about curriculum monitoring and assessment by the Curriculum Committee (Q27), dissatisfaction of some faculty with the first-year curriculum (Q28), and confusion by some regarding the School’s expectations for student performance at annual thesis committee meetings (Q52) suggest areas the Graduate School should address as part of faculty development.

The patterns of some answers suggest there is not a consistent understanding of the role of the Graduate School in the overall institutional mission.  Thus many faculty do not have clear perceptions of the value COH leadership places on teaching and mentoring (Q14), and the priority given to teaching, mentoring, and graduate school committee work as a scholarly endeavor in promotions (Q15).  These are areas in which the position of the senior CoH leadership might be better articulated.

There are also diverse responses surrounding laboratory rotations during the first two years, and the related issues of access to students (who are not perceived to be evenly or equitably distributed between laboratories).  There is not a clear understanding of whether key laboratory skills (undefined) are conveyed to the students during the rotations, and whether these accurately assessed (Q20)?  On the other hand, some faculty desire assistance in design of rotations (Q21).  The faculty are also divided on whether the School should require and enforce rotations in different research areas, thereby communicating to the students a broader concept of what biomedical science entails (Q22, Q23).  This may reflect the varying views of the faculty on this issue.  A linked issue is whether the Graduate School should promote wider dissemination of students into laboratories by broadening the range of laboratories receiving students during rotations.

Finally, faculty have mixed opinions on the intellectual caliber of the students admitted (Q32, Q35), evident in one telling comment on the bimodal distributions of test scores (Q33).  

CONCLUSIONS

●  The first conclusion to be drawn from these studies is that the training of graduate students at City of Hope, overall, in the opinion of the faculty, is basically sound.  The courses, experiences, and requirements are virtually identical to doctoral training at research universities, and there is ample evidence of students meeting the Learning Objectives.  The faculty believe that changes should be incremental, not sweeping.

●  The self-studies have fostered faculty development.  They have increased the quantity and quality of faculty discussion about the School’s Learning Objectives and the role of different aspects of the students’ training—courses, rotations, qualifying examinations, journal clubs, seminars, and most of all mentoring.  These are the basic components of graduate education in the sciences all across the nation.  We do not anticipate making sweeping changes in any of these areas, but all of these can stand improvement.  The School realizes that there are many more opportunities for faculty development.  In the Response, the School listed previous faculty development efforts and how Kate O’Malley and Leslie Bernstein, PhD, will initiate new programs.  Faculty members need continuing training in designing, completing, and analyzing the data in rubrics.  The School also seeks to evaluate and monitor the mentoring skills of the faculty.
●  The School will be particularly focused on enhancing the writing skills of the students by adding more writing requirements and courses.  As mentioned in the Response, the School has added a required writing course for third-year students.  Starting in fall 2007, the School will add writing instruction for first-year students at orientation.  As recommended in the Current Topics section, faculty members teaching Core Curriculum courses should assign at least one literature-based paper in each class.  As recommended in the Thesis Committee Meetings section, the School will more strictly enforce the rule that students write progress summaries before committee meetings.  In addition, the School will sponsor writing workshops.  In July and August 2007, Keely Walker, PhD, is teaching a two-part writing workshop on campus for graduate students and postdoctoral fellows.  Dr. Walker will also present a workshop on proposal writing in August 2007 to students going through Part I of the Qualifying Examination. Assessing the effectiveness of these interventions will require careful evaluating of student writing on rubrics.
●  The School will emphasize enhancing the students’ skills in experimental design and data analysis.  Though opportunities for this learning exist throughout the students’ studies, the School plans to focus on first-year rotations as the launching pad for teaching design.  The Faculty Survey analysis indicated confusion among faculty members about the purpose of rotations and how to design an effective rotation project.  Likewise, in the 2007 Student Survey, several first-year students asked for more guidance in selecting rotations.  The Handbook currently says that the goal is to “expose the student to a broad range of intellectual and technical approaches to current research problems.”  These goals will be emphasized in advising students about selecting rotations.  A question will be added to the faculty rubric about the students’ understanding of experimental design, and rotation advisors were be trained to emphasize experimental design in the rotation.  For the first time, students will complete a survey about the rotation experience.  
●  In reflecting on the Assessment Map, we have added an additional column assigning responsibility for making use of the data.  In the past, if we asked the question, “Who is responsible for making improvements in the School?” the answer was fragmented among the dean, the associate deans, the Graduate Oversight Committee, the Assessment Committee, the Curriculum Committee, the course coordinators, the course instructors, and even, in the future, the Education Committee of the Faculty Senate.  To some extent that fragmentation is typical of a university, and even a strength of universities, but there is also truth to the saying that when everyone is responsible, no one is responsible.  The revised Assessment Map will identify which leaders and committees are responsible for making use of the assessment data. 
●  One result of this assessment self-study has been involving students in the process.  Although the School had Learning Objectives since 2001, it was not until 2006 that these objectives were clearly and purposefully distributed to the students.  In 2006, questions about the Learning Objectives were placed on the instructor and course evaluations completed by students.  The rubrics created to evaluate the qualifying examinations and the thesis committee meetings were placed in the Student Handbook so that students would understand what was expected of them.  Although it is true that since 2001 the Student Handbook has explained that graduation is dependent upon the student’s making “a significant, original contribution to scientific knowledge,” yet Barbara Lovitts has found that students and faculty members both often have vague or confused ideas about what these terms mean.  One of the goals of creating the Student Assessment Committee (2007) is to reinforce students’ awareness of the Learning Objectives and to help the School measure how well students are meeting the Objectives.

●  The School will enhance the role of the Assessment Committee.  Evidence from rubrics and surveys will be collected and analyzed on a regular schedule as can be seen in the Assessment Map (Exhibit B). The Assessment Committee has designed a five-year assessment plan that focuses on the Learning Objectives and the findings of this report (Exhibit U).  Key components will be (1) to study the educational effectiveness of the first-year Core Curriculum courses with the rigor applied to Current Topics in Biology; (2) to study the educational effectiveness of co-curricular programs such as journal clubs and Leading-Edge Lectures; (3) to measure the impact of Student Affairs on student learning; (4) to measure the educational effectiveness of laboratory rotations, as recommended in this study; and (5) to evaluate the educational effectiveness of the advising and mentoring of students.
●  One key benefit of this assessment self-study is the accumulation of evidence.  The Institutional Research report brings together previously distinct data.  It breaks down data by subgroup, as do the disaggregated Student Surveys.  It adds new data on the number of underrepresented minority students and on alumni productivity.  Likewise, new data on the distribution of students is raising questions about how students select their thesis project labs.  Computing the cost of faculty involvement gives a detailed roadmap of the participation of the faculty in the Graduate School.  We know much more about the School than before.  Data on student learning derived from the educational effectiveness studies give the School the foundation for creating a “culture of evidence.”  
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Figure 1.  Trends in Qualifying Exam Part I Scores from 2005 to 2006.  The ordinate shows the percentage of students in each category.








Figure 2.  Comparison of scores for Qualifying Exam 1 versus 2 for six students in the 2004 entering class.  The ordinate shows the percent of students in each category.
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HISTOGRAMS

		

						MARGINAL				PROFICIENT				EXEMPLARY

						2005		2006		2005		2006		2005		2006		TOTAL:

				TOPIC		1		0.5		0		2		7		12.5		8

				BACKGROUND		0		0		5		6		3		9		8

				EXPERIMENTAL DESIGN		2		1		3		12		3		2		8

				DATA ANALYSIS		1		0.5		2.5		6.5		4.5		8		8

				ORAL/WRITTEN		1		1		3		6		4		8		8

						MARGINAL				PROFICIENT				EXEMPLARY

						2005		2006		2005		2006		2005		2006

				TOPIC		12.5		3.3		0		13.3		87.5		83.3

				BACKGROUND		0		0.0		62.5		40.0		37.5		60.0

				EXPERIMENTAL DESIGN		25		6.7		37.5		80.0		37.5		13.3

				DATA ANALYSIS		12.5		3.3		31.25		43.3		56.25		53.3

				ORAL/WRITTEN		12.5		6.7		37.5		40.0		50		53.3
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EXPERIMENTAL DESIGN



		



DATA ANALYSIS
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				LAST		FIRST		APPARENT MATCH:

				Masri		Selma		Student 2

				Stewart		Richard		Student 4

				Sun		Guhua		Student 5

				Wang		Jun		Student 7

				Tamae		Daniel		Student 6

				Kim		Daniel		No Match

				?		?		Student 1

				?		?		Student 3

				Villeneuve		Louisa		See Note

				Note.  LV took qualifying exam part 2 in 2006,

				but her committee used a completely different Rubric.

				topic:				marginal		proficient		exemplary:		total:

				TOPIC				0		4		2		6

				BACKGROUND				0		2.5		3.5		6

				EXPT'L DESIGN				0.5		4.5		1		6

				DATA ANALYSIS				0		4.5		1.5		6

				WRITING				0		4		2		6

				ORAL				0		3		3		6

				Combined Presentation				0		3.5		2.5		6

								MARGINAL				PROFICIENT				EXEMPLARY

								I		II		I		II		I		II		I total"		2 total

				TOPIC				1		0		0		4		5		2		6		6

				BACKGROUND				0		0		4		2.5		2		3.5		6		6

				EXPT'L DESIGN				2		0.5		3		4.5		1		1		6		6

				DATA ANALYSIS				1		0		2.5		4.5		2.5		1.5		6		6

				Combined Presentation				0		0		4		3.5		2		2.5		6		6

								MARGINAL				PROFICIENT				EXEMPLARY

								QUAL 1		QUAL 2		QUAL 1		QUAL 2		QUAL 1		QUAL 2

				TOPIC				12.5		0.0		0.0		66.7		62.5		33.3

				BACKGROUND				0.0		0.0		50.0		41.7		25.0		58.3

				EXPT'L DESIGN				25.0		8.3		37.5		75.0		12.5		16.7

				DATA ANALYSIS				12.5		0.0		31.3		75.0		31.3		25.0

				Combined Presentation				0.0		0.0		50.0		58.3		25.0		41.7
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HISTOGRAMS

		

						MARGINAL				PROFICIENT				EXEMPLARY

						2005		2006		2005		2006		2005		2006		TOTAL:

				TOPIC		1		0.5		0		2		7		12.5		8

				BACKGROUND		0		0		5		6		3		9		8

				EXPERIMENTAL DESIGN		2		1		3		12		3		2		8

				DATA ANALYSIS		1		0.5		2.5		6.5		4.5		8		8

				ORAL/WRITTEN		1		1		3		6		4		8		8

						MARGINAL				PROFICIENT				EXEMPLARY

						2005		2006		2005		2006		2005		2006

				TOPIC		12.5		3.3		0		13.3		87.5		83.3

				BACKGROUND		0		0.0		62.5		40.0		37.5		60.0

				EXPERIMENTAL DESIGN		25		6.7		37.5		80.0		37.5		13.3

				DATA ANALYSIS		12.5		3.3		31.25		43.3		56.25		53.3

				ORAL/WRITTEN		12.5		6.7		37.5		40.0		50		53.3
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EXPERIMENTAL DESIGN
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WRITING

ORAL, WRITTEN PRESENTATION



		

				LAST		FIRST		APPARENT MATCH:

				Masri		Selma		Student 2

				Stewart		Richard		Student 4

				Sun		Guhua		Student 5

				Wang		Jun		Student 7

				Tamae		Daniel		Student 6

				Kim		Daniel		No Match

				?		?		Student 1

				?		?		Student 3

				Villeneuve		Louisa		See Note

				Note.  LV took qualifying exam part 2 in 2006,

				but her committee used a completely different Rubric.

				topic:				marginal		proficient		exemplary:		total:

				TOPIC				0		4		2		6

				BACKGROUND				0		2.5		3.5		6

				EXPT'L DESIGN				0.5		4.5		1		6

				DATA ANALYSIS				0		4.5		1.5		6

				WRITING				0		4		2		6

				ORAL				0		3		3		6

				Combined Presentation				0		3.5		2.5		6

								MARGINAL				PROFICIENT				EXEMPLARY

								I		II		I		II		I		II		I total"		2 total

				TOPIC				1		0		0		4		5		2		6		6

				BACKGROUND				0		0		4		2.5		2		3.5		6		6

				EXPT'L DESIGN				2		0.5		3		4.5		1		1		6		6

				DATA ANALYSIS				1		0		2.5		4.5		2.5		1.5		6		6

				Combined Presentation				0		0		4		3.5		2		2.5		6		6

								MARGINAL				PROFICIENT				EXEMPLARY

								QUAL 1		QUAL 2		QUAL 1		QUAL 2		QUAL 1		QUAL 2

				TOPIC				12.5		0.0		0.0		66.7		62.5		33.3

				BACKGROUND				0.0		0.0		50.0		41.7		25.0		58.3

				EXPT'L DESIGN				25.0		8.3		37.5		75.0		12.5		16.7

				DATA ANALYSIS				12.5		0.0		31.3		75.0		31.3		25.0

				Combined Presentation				0.0		0.0		50.0		58.3		25.0		41.7
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HISTOGRAMS

		

						MARGINAL				PROFICIENT				EXEMPLARY

						2005		2006		2005		2006		2005		2006		TOTAL:

				TOPIC		1		0.5		0		2		7		12.5		8

				BACKGROUND		0		0		5		6		3		9		8

				EXPERIMENTAL DESIGN		2		1		3		12		3		2		8

				DATA ANALYSIS		1		0.5		2.5		6.5		4.5		8		8

				ORAL/WRITTEN		1		1		3		6		4		8		8

						MARGINAL				PROFICIENT				EXEMPLARY

						2005		2006		2005		2006		2005		2006

				TOPIC		12.5		3.3		0		13.3		87.5		83.3

				BACKGROUND		0		0.0		62.5		40.0		37.5		60.0

				EXPERIMENTAL DESIGN		25		6.7		37.5		80.0		37.5		13.3

				DATA ANALYSIS		12.5		3.3		31.25		43.3		56.25		53.3

				ORAL/WRITTEN		12.5		6.7		37.5		40.0		50		53.3
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QUAL PART2 2006

		



BACKGROUND



Sheet3

		



EXPERIMENTAL DESIGN



		



DATA ANALYSIS



		



WRITING

ORAL, WRITTEN PRESENTATION



		

				LAST		FIRST		APPARENT MATCH:

				Masri		Selma		Student 2

				Stewart		Richard		Student 4

				Sun		Guhua		Student 5

				Wang		Jun		Student 7

				Tamae		Daniel		Student 6

				Kim		Daniel		No Match

				?		?		Student 1

				?		?		Student 3

				Villeneuve		Louisa		See Note

				Note.  LV took qualifying exam part 2 in 2006,

				but her committee used a completely different Rubric.

				topic:				marginal		proficient		exemplary:		total:

				TOPIC				0		4		2		6

				BACKGROUND				0		2.5		3.5		6

				EXPT'L DESIGN				0.5		4.5		1		6

				DATA ANALYSIS				0		4.5		1.5		6

				WRITING				0		4		2		6

				ORAL				0		3		3		6

				Combined Presentation				0		3.5		2.5		6

								MARGINAL				PROFICIENT				EXEMPLARY

								I		II		I		II		I		II		I total"		2 total

				TOPIC				1		0		0		4		5		2		6		6

				BACKGROUND				0		0		4		2.5		2		3.5		6		6

				EXPT'L DESIGN				2		0.5		3		4.5		1		1		6		6

				DATA ANALYSIS				1		0		2.5		4.5		2.5		1.5		6		6

				Combined Presentation				0		0		4		3.5		2		2.5		6		6

								MARGINAL				PROFICIENT				EXEMPLARY

								QUAL 1		QUAL 2		QUAL 1		QUAL 2		QUAL 1		QUAL 2

				TOPIC				12.5		0.0		0.0		66.7		62.5		33.3

				BACKGROUND				0.0		0.0		50.0		41.7		25.0		58.3

				EXPT'L DESIGN				25.0		8.3		37.5		75.0		12.5		16.7

				DATA ANALYSIS				12.5		0.0		31.3		75.0		31.3		25.0

				Combined Presentation				0.0		0.0		50.0		58.3		25.0		41.7
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HISTOGRAMS

		

						MARGINAL				PROFICIENT				EXEMPLARY

						2005		2006		2005		2006		2005		2006		TOTAL:

				TOPIC		1		0.5		0		2		7		12.5		8

				BACKGROUND		0		0		5		6		3		9		8

				EXPERIMENTAL DESIGN		2		1		3		12		3		2		8

				DATA ANALYSIS		1		0.5		2.5		6.5		4.5		8		8

				ORAL/WRITTEN		1		1		3		6		4		8		8

						MARGINAL				PROFICIENT				EXEMPLARY

						2005		2006		2005		2006		2005		2006

				TOPIC		12.5		3.3		0		13.3		87.5		83.3

				BACKGROUND		0		0.0		62.5		40.0		37.5		60.0

				EXPERIMENTAL DESIGN		25		6.7		37.5		80.0		37.5		13.3

				DATA ANALYSIS		12.5		3.3		31.25		43.3		56.25		53.3

				ORAL/WRITTEN		12.5		6.7		37.5		40.0		50		53.3
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WRITING

ORAL, WRITTEN PRESENTATION



		

				LAST		FIRST		APPARENT MATCH:

				Masri		Selma		Student 2

				Stewart		Richard		Student 4

				Sun		Guhua		Student 5

				Wang		Jun		Student 7

				Tamae		Daniel		Student 6

				Kim		Daniel		No Match

				?		?		Student 1

				?		?		Student 3

				Villeneuve		Louisa		See Note

				Note.  LV took qualifying exam part 2 in 2006,

				but her committee used a completely different Rubric.

				topic:				marginal		proficient		exemplary:		total:

				TOPIC				0		4		2		6

				BACKGROUND				0		2.5		3.5		6

				EXPT'L DESIGN				0.5		4.5		1		6

				DATA ANALYSIS				0		4.5		1.5		6

				WRITING				0		4		2		6

				ORAL				0		3		3		6

				Combined Presentation				0		3.5		2.5		6

								MARGINAL				PROFICIENT				EXEMPLARY

								I		II		I		II		I		II		I total"		2 total

				TOPIC				1		0		0		4		5		2		6		6

				BACKGROUND				0		0		4		2.5		2		3.5		6		6

				EXPT'L DESIGN				2		0.5		3		4.5		1		1		6		6

				DATA ANALYSIS				1		0		2.5		4.5		2.5		1.5		6		6

				Combined Presentation				0		0		4		3.5		2		2.5		6		6

								MARGINAL				PROFICIENT				EXEMPLARY

								QUAL 1		QUAL 2		QUAL 1		QUAL 2		QUAL 1		QUAL 2

				TOPIC				12.5		0.0		0.0		66.7		62.5		33.3

				BACKGROUND				0.0		0.0		50.0		41.7		25.0		58.3

				EXPT'L DESIGN				25.0		8.3		37.5		75.0		12.5		16.7

				DATA ANALYSIS				12.5		0.0		31.3		75.0		31.3		25.0

				Combined Presentation				0.0		0.0		50.0		58.3		25.0		41.7
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HISTOGRAMS

		

						MARGINAL				PROFICIENT				EXEMPLARY

						2005		2006		2005		2006		2005		2006		TOTAL:

				TOPIC		1		0.5		0		2		7		12.5		8

				BACKGROUND		0		0		5		6		3		9		8

				EXPERIMENTAL DESIGN		2		1		3		12		3		2		8

				DATA ANALYSIS		1		0.5		2.5		6.5		4.5		8		8

				ORAL/WRITTEN		1		1		3		6		4		8		8

						MARGINAL				PROFICIENT				EXEMPLARY

						2005		2006		2005		2006		2005		2006

				TOPIC		12.5		3.3		0		13.3		87.5		83.3

				BACKGROUND		0		0.0		62.5		40.0		37.5		60.0

				EXPERIMENTAL DESIGN		25		6.7		37.5		80.0		37.5		13.3

				DATA ANALYSIS		12.5		3.3		31.25		43.3		56.25		53.3

				ORAL/WRITTEN		12.5		6.7		37.5		40.0		50		53.3
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ORAL, WRITTEN PRESENTATION



		

				LAST		FIRST		APPARENT MATCH:

				Masri		Selma		Student 2

				Stewart		Richard		Student 4

				Sun		Guhua		Student 5

				Wang		Jun		Student 7

				Tamae		Daniel		Student 6

				Kim		Daniel		No Match

				?		?		Student 1

				?		?		Student 3

				Villeneuve		Louisa		See Note

				Note.  LV took qualifying exam part 2 in 2006,

				but her committee used a completely different Rubric.

				topic:				marginal		proficient		exemplary:		total:

				TOPIC				0		4		2		6

				BACKGROUND				0		2.5		3.5		6

				EXPT'L DESIGN				0.5		4.5		1		6

				DATA ANALYSIS				0		4.5		1.5		6

				WRITING				0		4		2		6

				ORAL				0		3		3		6

				Combined Presentation				0		3.5		2.5		6

								MARGINAL				PROFICIENT				EXEMPLARY

								I		II		I		II		I		II		I total"		2 total

				TOPIC				1		0		0		4		5		2		6		6

				BACKGROUND				0		0		4		2.5		2		3.5		6		6

				EXPT'L DESIGN				2		0.5		3		4.5		1		1		6		6

				DATA ANALYSIS				1		0		2.5		4.5		2.5		1.5		6		6

				Combined Presentation				0		0		4		3.5		2		2.5		6		6

								MARGINAL				PROFICIENT				EXEMPLARY

								QUAL 1		QUAL 2		QUAL 1		QUAL 2		QUAL 1		QUAL 2

				TOPIC				12.5		0.0		0.0		66.7		62.5		33.3

				BACKGROUND				0.0		0.0		50.0		41.7		25.0		58.3

				EXPT'L DESIGN				25.0		8.3		37.5		75.0		12.5		16.7

				DATA ANALYSIS				12.5		0.0		31.3		75.0		31.3		25.0

				Combined Presentation				0.0		0.0		50.0		58.3		25.0		41.7
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HISTOGRAMS

		

						MARGINAL				PROFICIENT				EXEMPLARY

						2005		2006		2005		2006		2005		2006		TOTAL:

				TOPIC		1		0.5		0		2		7		12.5		8

				BACKGROUND		0		0		5		6		3		9		8

				EXPERIMENTAL DESIGN		2		1		3		12		3		2		8

				DATA ANALYSIS		1		0.5		2.5		6.5		4.5		8		8

				ORAL/WRITTEN		1		1		3		6		4		8		8

						MARGINAL				PROFICIENT				EXEMPLARY

						2005		2006		2005		2006		2005		2006

				TOPIC		12.5		3.3		0		13.3		87.5		83.3

				BACKGROUND		0		0.0		62.5		40.0		37.5		60.0

				EXPERIMENTAL DESIGN		25		6.7		37.5		80.0		37.5		13.3

				DATA ANALYSIS		12.5		3.3		31.25		43.3		56.25		53.3

				ORAL/WRITTEN		12.5		6.7		37.5		40.0		50		53.3
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				LAST		FIRST		APPARENT MATCH:

				Masri		Selma		Student 2

				Stewart		Richard		Student 4

				Sun		Guhua		Student 5

				Wang		Jun		Student 7

				Tamae		Daniel		Student 6

				Kim		Daniel		No Match

				?		?		Student 1

				?		?		Student 3

				Villeneuve		Louisa		See Note

				Note.  LV took qualifying exam part 2 in 2006,

				but her committee used a completely different Rubric.

				topic:				marginal		proficient		exemplary:		total:

				TOPIC				0		4		2		6

				BACKGROUND				0		2.5		3.5		6

				EXPT'L DESIGN				0.5		4.5		1		6

				DATA ANALYSIS				0		4.5		1.5		6

				WRITING				0		4		2		6

				ORAL				0		3		3		6

				Combined Presentation				0		3.5		2.5		6

								MARGINAL				PROFICIENT				EXEMPLARY

								I		II		I		II		I		II		I total"		2 total

				TOPIC				1		0		0		4		5		2		6		6

				BACKGROUND				0		0		4		2.5		2		3.5		6		6

				EXPT'L DESIGN				2		0.5		3		4.5		1		1		6		6

				DATA ANALYSIS				1		0		2.5		4.5		2.5		1.5		6		6

				Combined Presentation				0		0		4		3.5		2		2.5		6		6

								MARGINAL				PROFICIENT				EXEMPLARY

								QUAL 1		QUAL 2		QUAL 1		QUAL 2		QUAL 1		QUAL 2

				TOPIC				12.5		0.0		0.0		66.7		62.5		33.3

				BACKGROUND				0.0		0.0		50.0		41.7		25.0		58.3

				EXPT'L DESIGN				25.0		8.3		37.5		75.0		12.5		16.7

				DATA ANALYSIS				12.5		0.0		31.3		75.0		31.3		25.0

				Combined Presentation				0.0		0.0		50.0		58.3		25.0		41.7
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HISTOGRAMS

		

						MARGINAL				PROFICIENT				EXEMPLARY

						2005		2006		2005		2006		2005		2006		TOTAL:

				TOPIC		1		0.5		0		2		7		12.5		8

				BACKGROUND		0		0		5		6		3		9		8

				EXPERIMENTAL DESIGN		2		1		3		12		3		2		8

				DATA ANALYSIS		1		0.5		2.5		6.5		4.5		8		8

				ORAL/WRITTEN		1		1		3		6		4		8		8

						MARGINAL				PROFICIENT				EXEMPLARY

						2005		2006		2005		2006		2005		2006

				TOPIC		12.5		3.3		0		13.3		87.5		83.3

				BACKGROUND		0		0.0		62.5		40.0		37.5		60.0

				EXPERIMENTAL DESIGN		25		6.7		37.5		80.0		37.5		13.3

				DATA ANALYSIS		12.5		3.3		31.25		43.3		56.25		53.3

				ORAL/WRITTEN		12.5		6.7		37.5		40.0		50		53.3
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				LAST		FIRST		APPARENT MATCH:

				Masri		Selma		Student 2

				Stewart		Richard		Student 4

				Sun		Guhua		Student 5

				Wang		Jun		Student 7

				Tamae		Daniel		Student 6

				Kim		Daniel		No Match

				?		?		Student 1

				?		?		Student 3

				Villeneuve		Louisa		See Note

				Note.  LV took qualifying exam part 2 in 2006,

				but her committee used a completely different Rubric.

				topic:				marginal		proficient		exemplary:		total:

				TOPIC				0		4		2		6

				BACKGROUND				0		2.5		3.5		6

				EXPT'L DESIGN				0.5		4.5		1		6

				DATA ANALYSIS				0		4.5		1.5		6

				WRITING				0		4		2		6

				ORAL				0		3		3		6

				Combined Presentation				0		3.5		2.5		6

								MARGINAL				PROFICIENT				EXEMPLARY

								I		II		I		II		I		II		I total"		2 total

				TOPIC				1		0		0		4		5		2		6		6

				BACKGROUND				0		0		4		2.5		2		3.5		6		6

				EXPT'L DESIGN				2		0.5		3		4.5		1		1		6		6

				DATA ANALYSIS				1		0		2.5		4.5		2.5		1.5		6		6

				Combined Presentation				0		0		4		3.5		2		2.5		6		6

								MARGINAL				PROFICIENT				EXEMPLARY

								QUAL 1		QUAL 2		QUAL 1		QUAL 2		QUAL 1		QUAL 2

				TOPIC				12.5		0.0		0.0		66.7		62.5		33.3

				BACKGROUND				0.0		0.0		50.0		41.7		25.0		58.3

				EXPT'L DESIGN				25.0		8.3		37.5		75.0		12.5		16.7

				DATA ANALYSIS				12.5		0.0		31.3		75.0		31.3		25.0

				Combined Presentation				0.0		0.0		50.0		58.3		25.0		41.7
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HISTOGRAMS

		

						MARGINAL				PROFICIENT				EXEMPLARY

						2005		2006		2005		2006		2005		2006		TOTAL:

				TOPIC		1		0.5		0		2		7		12.5		8

				BACKGROUND		0		0		5		6		3		9		8

				EXPERIMENTAL DESIGN		2		1		3		12		3		2		8

				DATA ANALYSIS		1		0.5		2.5		6.5		4.5		8		8

				ORAL/WRITTEN		1		1		3		6		4		8		8

						MARGINAL				PROFICIENT				EXEMPLARY

						2005		2006		2005		2006		2005		2006

				TOPIC		12.5		3.3		0		13.3		87.5		83.3

				BACKGROUND		0		0.0		62.5		40.0		37.5		60.0

				EXPERIMENTAL DESIGN		25		6.7		37.5		80.0		37.5		13.3

				DATA ANALYSIS		12.5		3.3		31.25		43.3		56.25		53.3

				ORAL/WRITTEN		12.5		6.7		37.5		40.0		50		53.3
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WRITING

ORAL, WRITTEN PRESENTATION



		

				LAST		FIRST		APPARENT MATCH:

				Masri		Selma		Student 2

				Stewart		Richard		Student 4

				Sun		Guhua		Student 5

				Wang		Jun		Student 7

				Tamae		Daniel		Student 6

				Kim		Daniel		No Match

				?		?		Student 1

				?		?		Student 3

				Villeneuve		Louisa		See Note

				Note.  LV took qualifying exam part 2 in 2006,

				but her committee used a completely different Rubric.

				topic:				marginal		proficient		exemplary:		total:

				TOPIC				0		4		2		6

				BACKGROUND				0		2.5		3.5		6

				EXPT'L DESIGN				0.5		4.5		1		6

				DATA ANALYSIS				0		4.5		1.5		6

				WRITING				0		4		2		6

				ORAL				0		3		3		6

				Combined Presentation				0		3.5		2.5		6

								MARGINAL				PROFICIENT				EXEMPLARY

								I		II		I		II		I		II		I total"		2 total

				TOPIC				1		0		0		4		5		2		6		6

				BACKGROUND				0		0		4		2.5		2		3.5		6		6

				EXPT'L DESIGN				2		0.5		3		4.5		1		1		6		6

				DATA ANALYSIS				1		0		2.5		4.5		2.5		1.5		6		6

				Combined Presentation				0		0		4		3.5		2		2.5		6		6

								MARGINAL				PROFICIENT				EXEMPLARY

								QUAL 1		QUAL 2		QUAL 1		QUAL 2		QUAL 1		QUAL 2

				TOPIC				12.5		0.0		0.0		66.7		62.5		33.3

				BACKGROUND				0.0		0.0		50.0		41.7		25.0		58.3

				EXPT'L DESIGN				25.0		8.3		37.5		75.0		12.5		16.7

				DATA ANALYSIS				12.5		0.0		31.3		75.0		31.3		25.0

				Combined Presentation				0.0		0.0		50.0		58.3		25.0		41.7
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