Department of Chemistry and Biochemistry

Student Learning Outcomes Assessment Report:  2001-2002

I.  Undergraduate Program:  

Freshmen Chemistry Placement Exam:  The department continues to use the Chemistry placement exam as a means of placing students into the proper chemistry course and assessing the skills and preparation of incoming students for rigorous college-level chemistry as outlined in the 1999-2000 Student Learning Outcomes Assessment Report and Seven Year Review (2001).  We continue to find that the placement exam score is an excellent statistical predictor of average grade point earned in Chem 151.  

Learning Communities for General and Organic Chemistry:  As part of our goal to increase student success, the department formally initiated the use of the Peer Led Team Learning Model (Workshop Model) into both the general chemistry and organic chemistry sequences during the 1999-2000 academic year.  In the PLTL Model, small groups of students (6-8) work together with a peer mentor.  The peer mentor is 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 1999-2000 academic 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.  A pilot program was implemented during the 2000-2001 academic year with resources from a $5000 grant from the Peer-Led Team Learning Model Project (NSF dissemination grant) and supplementary funding from the College of Arts and Sciences Dean’s Office. Funding ($15,500 per year for two years) was obtained from The 1804 Fund to continue the program through the 2002-2003 academic year.

A total of 61 students were enrolled in the Chem 151 Workshops in Fall 2000.   Students in the Workshops had a 76.5% success rate (defined as a grade of C- or better, required to continue in the sequence to Chem 152) versus the overall class success rate of 69.2%.  In order to assess whether this 7% increase was real and were not due to self-selection bias by the students electing to participate in the Learning Communities, the grades were matched with scores received on the Chemistry placement exam.  This controls for self-selection bias since Chem 151 grade point correlates strongly with placement exam scores.  A set of 5 matched controls of students in the course but not in the Workshops was compared with the students in the Workshops.  The weighted average success rate of the matched controls was 70.5 ± 2.4% indicating that the increase in success rate is indeed real.  

A total of 65 students were enrolled in the Chem 152 Workshops in Winter 2001.  Students in the Workshops had an 81.3% success rate compared to the overall class success rate of 76.0%.  Those students who participated in the Learning Communities both Fall and Winter had a success rate of 87.0% in the subsequent course.  The weighted average success rate of the set of 5 matched controls was 69.1 ± 4.4% further indicating that the implementation of the Workshops has had a positive impact on student learning.  It should be noted that students in the Workshops received a lower percentage of A’s and B’s but they also received fewer D’s and F’s than those students not in the Workshops.  It appears that those students who elect to participate in the Workshops do so because they feel the need to improve their critical thinking and problem solving skills.  

Similar results were observed this past Fall and Winter (Spring quarter results have not been analyzed).  Students in the Fall 2001 Chemistry 151 Workshops (N= 67) had a 76.1% success rate (2.34 average gpa).  Students who did not participate in the Workshops (N=344) had a 62.2% success rate (1.82 average gpa).  The average placement exam score for students participating in the workshops were lower (40.4/60) than those who did not participate (41.3/60).  Students in the Winter 2002 Chem 152 Workshops (N=96) had an 85.4% success rate (2.31 average gpa).  Students who did not participate in the Workshops (N=188) had a 72.9% success rate (2.12 average gpa).  Students participating in the Workshops both quarters had an 89.7% success rate and average gpa of 2.57.

We have been collaborating with Karin Sandell, Director of the Center for Teaching Excellence, on a Student Attitude Survey.  Each quarter, the students have been asked a series of questions such as:

1. The LC are closely related to the lecture.  

2. The LC help me to do better on exams.  

3. The LC materials are helpful preparations for exams.  

4. I believe the LC are improving my grade.  

The responses have been extremely favorable.  Approximately 80-90% of the responses were “agree” or “strongly agree” to each of the statements above.

Informal workshops, with the professor as mentor, are currently being used extensively in Chem 460 and on an occasional basis in Chem 121 and 123.  The department would like to expand this program to the trailer sequences as well as the lower level general chemistry (Chem 121,122,123) and organic chemistry (301,302) courses.

General Chemistry and Organic Chemistry Final Exams:

We continue to give the American Chemical Society's Exam Institute standardized exam as the final exam in Chem 153, the third quarter of the Fundamentals of Chemistry sequence, as a means of outcome assessment.  In the Spring of 2002, the students scored on average in the 78th percentile of the national norms.  We conclude that our first year chemistry sequence continues to be highly successful at providing a learning outcome in which our students consistently score well above the national average (50th percentile) on this assessment instrument.  The American Chemical Society's Exams Institute standardized exam has also been given as the final in Chem 307, the third quarter of the Organic Chemistry sequence since the spring of 2000.  In Spring 2002 the students scored on average in the 72nd percentile of the national norms.  

Curriculum Revision:  

There have been some changes to courses within the Chemistry and Biochemistry curriculum.  The capstone course for the Forensic chemistry major, Chem 487 was split into two courses, Chem 487A (lecture) and Chem 487B (laboratory).  The lecture and lab are normally taken concurrently, however due to the number of forensic chemistry majors and the space limitations in the laboratory, the separation of the lab from lecture will allow us to offer the lab at other times if needed. 

All Biochemistry majors must take Chem 493, Biochemical Techniques.  The pre-requisites were changed to allow the students to take the course concurrently with Chem 491, the second quarter of General Biochemistry, instead of waiting until after they had finished Chem 492, the third quarter of the sequence.  The lab will now be offered Winter quarter rather than Fall quarter.  This change will allow those students who have gotten behind in the curriculum to be able to graduate at the end of spring quarter rather than waiting until the end of the following Fall quarter.

The Department instituted an Honors program in the Spring of 2001.  One student, Nathan Pursifull, graduated with Honors in Spring 2002.

The Honors Tutorial Program in Chemistry was revised during the 2001-2002 academic year.  All entering students will be assigned an advisor who is a faculty member in the area of chemistry of most interest to the student.  In addition, each entering student will be assigned a faculty mentor (who may be the same as the advisor) who will introduce the student to chemical research by supervising the student in a beginning research project.  When the student begins the research that will comprise his/her thesis work, the student will choose a research mentor in the department.  All chemistry instruction in the first two years of study will be a combination of tutorials and regular coursework.  All students must complete or be excused from the following courses:  Chem 151-153, 241 and 242, 305-309, English 151, Math 263A,B and C and Physics 251-253.  

In the third and fourth years of the program, the student will begin specialized studies and research.  Advanced chemistry courses are divided into five modules:  organic chemistry (Chem 400A, 460 and 480); inorganic chemistry (Chem 400B and 476); biochemistry (Chem 490-493); analytical chemistry (Chem 431-436); and physical chemistry (Chem 453-457).  Students interested in biochemistry, forensic chemistry or pre-professional degrees must take two of the five modules.  All other students must complete three of the five modules.  Each course in these modules may be offered as a combination of tutorial and regular coursework.  

In addition to the modules, each student must take one course in each of the areas not covered by the modules selected.  These courses are survey in nature and will give every student an introduction to areas of chemistry outside their specialization.  The survey courses of each module are:  organic (Chem 480); inorganic (Chem 476); biochemistry (Chem 489); analytical (Chem 325); and physical (Chem 351).

In the third and fourth years of the program, each honors tutorial student will choose a faculty research mentor and register for undergraduate research (Chem 494 or Chem 499).  Thesis research may begin in the student’s second year with the agreement of the Director of Studies and a faculty mentor who will serve as the research mentor.  A thesis, which fully describes the research, must be written and defended in an oral presentation as a requirement for graduation.  

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.  These voluntary sessions with the Chair have not been well attended and so in 2001 we began to send a survey via e-mail to students during spring quarter.  Students are still encouraged to meet with the department Chair.  For Spring 2002, 11 out of 34 graduating seniors returned the survey.  

Of the 11 students who responded, 4 are going to graduate school, 4 are going to medical school, one has taken a job as a chemist, one has enlisted in the Army as a Chemical Operations Specialist and one did not list any plans.  The average GRE score reported by the students attending graduate school is 1760 and the average MCAT score reported by the students attending medical school is 31.  The average scores of Ohio University students in general on the three numerically scored parts of the Medical College Aptitude Test (MCAT) compared to the national average score (given in parentheses) for April and August 2001 were:  Verbal 7.9 (7.9), Physical Sciences 7.8 (8.2) and Biological Sciences 8.0 (8.4).  The average for Chemistry majors was Verbal 7.1, Physical Sciences 8.5, and Biological Sciences 9.5, which compares favorably both to the national average and to the OU average.  

The students were asked to rate “How effective do you feel your BS education has been at Ohio University”.  Eight of the respondents indicated “Very Effective” and three indicated “Somewhat Effective”.  The other choices were “Extremely effective” and “Not effective”.  

The students were asked what they liked the most about the Chemistry Program at Ohio University.  The responses included:

“More personal instruction with the professors (smaller classes) and the undergraduate research opportunities.  I also greatly enjoyed being an undergraduate TA and gaining that experience.”

“The hands on laboratory experience with analytical equipment.”

“The professors are willing to help you and work with you if you are having trouble with something.  I also liked the opportunity to do research as an undergraduate.”

“The small school feeling once you get to your Jr/Sr year.”

“I enjoyed that the program gave me the freedom to take classes not just in chemistry, but also in biology, molecular biology, genetics, physiology, etc.”

“wide array of classes, profs were always accessible, tons of research opportunity”

“The higher classes really built on the lower-level ones.  It definitely prepared me for graduate study in forensic science.  Many professors seemed open and willing to listen and there to talk to.”

The students were also asked what aspects of the program could have been improved.  One of the responses indicated that the student would have like to have been able to take more Inorganic Chemistry.  A new course proposal is being drafted which would add a sophomore level inorganic chemistry course to the curriculum.  This proposal will be submitted to the College of Arts and Science Curriculum committee if adopted by the department.  One person said “Clippinger needs a facelift.  One person felt that more hands-on lab experience in biochemistry would have been desirable and two suggested the need for increased lab experience in the forensic and law enforcement technology classes.  It should be noted that in order to assess the effectiveness of our laboratory courses, a new laboratory evaluation form was created and used for the first time during the 2001-2002 academic year in order for professors to get feedback.  In addition these suggestions will be considered in the near future as in the past year there has been a flurry of activity regarding accreditation of forensic science programs.  There is great concern in the forensic community about new university programs that are being established and concerns about the rigor of the curriculum.  A committee has been set up and funded under the auspices of the National Institute of Justice known as the Technical Working Group on Forensic Education (TWGED) to put forth recommendations for the accreditation of forensic science programs, and a draft document will be released in the near future.  Once the accreditation requirements have been determined, the department will review the forensic program to make sure it is aligned with these recommendations.

II.  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 American Chemistry Society's Exams Institute.  

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 out 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.

All new graduate students participate in a week-long orientation program run by the department when they first arrive on campus.  Training is a large part of this program.  In addition, the department has created a new course, Chem 510, Chemistry TA Training, which is required for all new graduate students during the Fall quarter of their first year.  The one credit course covers safety issues, presentation skills, grading issues, etc.

In 2001-2002, seven masters degrees and 10 PhD’s were awarded.
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