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Undergraduate Program

Freshman Chemistry Placement:  As a result of rapidly declining success rates (defined as grades of C- or better, necessary to continue into the next course in the sequence) in Chem 151, Fundamentals of Chemis​try, in the early 90's (Figure 1), a freshman placement mechanism was instituted in the Fall of 1997.  The in​strument used is the standardized general chemistry placement exam produced by the American Chemistry Society's Exams Institute.  Students must obtain a score of 34/60 or better in order to qualify for Chem 151.  Those obtaining a grade below 34/60 are advised to take the first quarter (Chem 121) of the lower level sequence, Principles of Chemistry, and can gain automatic entry into CHEM 151 by earning a grade of C- or better.  As seen in Figure 1, institution of the placement exam has markedly improved the success rate of first-time Chem 
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151 students which has been restored to about 70%.  As

seen in Figure 2, the placement exam score is also a reasonably good predictor of both average grade point in Chem 151 (Figure 2A) and success rate (Figure 2B).  


We have also tracked the progress of students who did not receive the necessary score of 34/60 on the place-ment exam, took Chem 121, and earned a grade of C- or better, thus gain-ing entry into Chem 151.  In Winter quarter, 2000 (i.e., the Chem 151 trailer section), the suc​cess rate of these students (68.5%) was essentially identical to that of first-timers (69.0%) and to that of students repeating Chem 151 (68.9%).  We conclude that the chemistry placement mechanism is an enormous success in 1) assessing the skills and prepara​tion of incoming students for rigorous college-level chemistry, 2) placing students into the proper chemistry course based on their measurable background, 3) improving the overall success rate in Chem 151, and 4) avoiding many first quarter five-credit F's and thus improving the first quarter freshman experience.  The freshman chemistry placement program will continue as will the monitoring of its outcomes.  

Outcomes:  In the spring of 1998, the standardized general chemistry exam produced by the American Chemical Society's Exams Institute was adopted as the final exam in Chem 153, the third quarter of the Fundamentals of Chemistry sequence, as a means of outcome assessment.  In the Fall of 1999, students in the trailer section of Chem 153 on average scored at the 62nd percentile on the national norms.  In the Spring of 2000, students in the two on-sequence sections of Chem 153 scored on average at the 79th percentile of the national norms.  We conclude that our freshman chemistry sequence is highly successful at providing a learning outcome in which our students consistently score well above the national average on this assessment instrument.  


A number of other initiatives have been started or continued in order to improve the freshman experience in general chemistry.  We have capitalized on the administration's decision to provide computers in each dormitory room by increasing our use of computer assisted information technology.  Our web sites have been greatly expanded and are now repositories of outside assignments, copies of old exams and old quizzes, exam and quiz answer keys, and course information, as well as links to various web sites for study aids.  Our laboratory manuals (written in-house by Karen Eichstadt) are now published on the web for downloading by the students (which, by the way, generates significant savings for students who no longer have to purchase a lab manual for each quarter of general chemistry).  All student homework in general chemistry is conducted completely on the web using the Computer Assisted Personal Assignment (CAPA) system.  Web-based assignments such as molecular modeling are also used in Chem 152 and Chem 305 (Organic Chemistry).  Judging from feedback from our students, this is a highly effective use of computer technology for educational enhancement.  In addition, we have incorporated experiments in the laboratory portion of general chemistry using the calculator based laboratory (CBL) system, in which several different types of chemical sensors are linked to hand-held calculators.  Students then transfer their data to their computers for calculations, graphing, data sharing, etc.  This highly effective system has been very well received by our students.  


We have also instituted a program of teaching assistant training in order to provide our students with well trained teaching assistants despite the diversity of backgrounds and English skill in our TA population.  We now hold mandatory weekly TA training sessions for all new TA's during Fall quarter (in addition to the weekly sessions specific to each course that TA's must also attend).  Speaking and presentation skills are stressed, and each TA is required to make a presentation in front of the TA group prior to making any presentations to students enrolled in our courses.  We intend to propose this TA training program as a formal, one credit hour course for inclusion in our curriculum for next year.  We assess the effectiveness of this TA training program by student evaluations of TA's at the end of each quarter.  

Learning Communities:  As part of our goal to increase student success, the department initiated the use of the Workshop Model (learning communities) into both the general chemistry and organic chemistry sequences during the 1999-2000 academic year.  In the Workshop Model, small groups of students (6-8) work together with a peer mentor.  The peer mentor is normally a trained undergraduate student who has taken the course and done well.  The students work on a set of challenging problems designed by the lecture professor.  The goal of the workshop is to have the students construct their own knowledge of the concepts and give them confidence in problem solving.  During the course of the year, informal workshops were set up in Chem 121, 151, 153, 305, 306, 307 and 459.  In each of these courses, the professor served as the peer mentor.  Participation in the workshops was voluntary on the part of the student.  Initial feedback from the students indicated that these workshops were helpful to them.  A grant was obtained from The Chemistry Workshop Project (a NSF dissemination grant) in the amount of $5000 to be used in the 2000-2001 academic year.  In preparation for the implementation of the workshop model in our program, two professors attended a short course in May given by members of the Chemistry Workshop Project.  The 2000-2001 Learning Communities project was implemented on a trial bases with student peer mentors in Chem 151 and Chem 305 in the Fall of 2000.  Substantial assessment implements were instituted which will be reported on in our next annual report.  

Exit Interviews:  For several years we have utilized exit interviews with graduating seniors as a means of assessment of the effectiveness of our undergraduate programs as seen by the students who succeed in them.  Although these voluntary sessions are not well attended, we have gleaned important feedback from those students who participate and have changed our curriculum in response to this student input.  For instance, as a result of feedback from our very best students who complained about the difficulty of completing the assignments in the allotted time, the senior level laboratory courses Chem 400A (Advanced Organic Laboratory) and 400B (Advanced Inorganic Laboratory) were expanded from five to ten weeks (although the required laboratory hours remain the same) and were rescheduled to be offered during the quarter following the offering of the relevant lecture course (Chem 460 Spectroscopic Methods in Organic Chemistry and Chem 476, Modern Inorganic Chemistry) so that students would be adequately prepared for these rigorous laboratory courses.  Similarly, as a result of concerns from graduating Forensic Chemistry (BS3310) students about the relevance of Chem 460 to their course of study, the upper division requirements for the Forensic Chemistry degree were restructured to permit choices among several different options.  The importantance of Chem 460, however, has been emphasized by making it mandatory for students in the BS Chem (BS3311) major.  Further changes in the Forensic Chemisty curriculum were made as a result of the issuance of new quality standards for forensic DNA testing laboratories issued by the DNA Advisory Board of the FBI.  These changes insure that our graduates have the proper course work and training in biochemistry, genetics, molecular biology, and statistics and population biology.  

Graduate Program


Our methods of assessment of our graduate student outcomes remain unchanged.  Each year, incoming graduate students are given a standard battery of placement exams produced by the Examination Committee of the Division of Chemical Education of the American Chemistry Society.  In Fall quarter of 1999, 16 new graduate students achieved a pass rate of 33.0%, a significant increase from the pass rate of 21.9% obtained by the 11 entering students in the Fall of 1998.  


All first year graduate students must pass a written qualifier exam at the end of Spring quarter of their first year in order to qualify for MS or PhD study.  Second year students are required to take monthly cumulative exams and must pass 4 of 10 exams administered during the year.  A full research proposal, following the guidelines from national funding agencies, is required at the end of Spring quarter for each second year student in order to be admitted to PhD candidacy.  


Beginning in the second year and continuing throughout the student's graduate career, annual meetings of the student's thesis or dissertation committee are required.  At these meetings the committee assesses progress on degree requirements, the state of research progress, and the ability of the student to present research results in both oral and written presentations.  


For all students, an annual seminar presented to faculty and graduate students (attendance is mandatory) is required.  These seminars are used to assess the students' ability to discuss specific chemical research to an audience of students and faculty from all chemical disciplines.  


In 1999-2000, four masters degrees and two PhD's were awarded.  Of the masters students, one has joined the Navy, one is continuing for a PhD, and two have taken industrial jobs.  Both of the PhD students are currently employed in industry.  

Figure 1.  Success rate in Chem 151 for Fall quarter, 1992-2000.  The placement exam was instituted in the Fall of 1997 (arrow).  





Figure 2.  (A) Average grade point and (B) success rate for first-time Chem 151 students (Fall quarter only) vs. placement exam score.  











