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Report
Goals

The Department of Chemistry supports the mission of the university in preparing
students for professional success, democratic citizenship in a global community, and a
personal life of meaning and value. The mission of the department is to produce
graduates who achieve the following three learning outcome goals:

1. Demonstrate the skills to solve problems and communicate through writing and
speaking.

2. Discover how to integrate and apply knowledge and skills both within the
chemistry community and between chemistry and other disciplinary communities.

3. Develop the capacity to address real-world scenarios in which chemistry plays a
role.

The successful graduate of the Department of Chemistry is not necessarily a
professional chemist. For example, recent graduates are working in the chemical and
pharmaceutical industry, practicing medicine or pharmacy, selling technical goods and
services, running their own businesses, teaching, and working in the areas of government
and law, among other things.

Snapshot

The Department of Chemistry is approved by the Committee on Professional
Training (CPT) of the American Chemical Society (ACS). The department consists of
five full-time faculty members representing the five major sub-



with the fall 2005 semester, we instituted a math proficiency requirement for CH121
enrollment. Beginning in 2008, ACS-CPT modified the curricular requirements necessary
for program approval. A review of our curriculum indicates that our current curriculum
meets the modified ACS-CPT requirements. Also in 2008, working in cooperation with
the staff of Staley Library, we added two new resources for students to use in research:
ACS Web Editions and SciFinder Scholar. ACS Web Editions allows students to search
34 ACS journals online. SciFinder Scholar allows students to search a multitude of
scientific journals in all areas of science. In terms of staff, the department was reduced
from 5.5 FTE to 5 FTE beginning in the fall 2004 semester.

The Learning Story

Three hallmarks characterize the typical learning experience provided through the
chemistry major:

1. Do Chemistry as Chemists Do It
Students use modern instruments from the first lab class in the first year;
repeating experiments should be normal, not remedial. The desired outcome of an
experiment is an accurate, reproducible, unambiguous result, not a predestined
"right one."

2. Modern Chemistry is Integrated
Chemists address problems with concepts and techniques that span the various
sub-fields of chemistry. Moreover, biologists, nurses, psychologists, and
physicians also regularly use these same concepts and techniques.

3. The Main Goal of Laboratory is Tackling a New Problem Capably
We design experiments to develop maximum independence, not maximum
coverage.

The curriculum map is included as Appendix 1. Our core curriculum introduces
each student to four of the sub-fields of chemistry while providing a foundation in
essential laboratory techniques. The additional courses in each emphasis then offer
students more specialized technical training. Regardless of emphasis, undergraduate
research is the capstone of the chemistry major at Millikin. It has four components,
including the proposal, the research, a final written report, and a final oral presentation.

The proposal is part of the course CH254—Introduction to Research. The
proposal must be a project suggested by a faculty member or an industrial mentor (with
consent of a faculty member). The proposal includes a background section that shows
careful reading of primary journals. Ideally, the research should be connected to a real-
world problem.

In terms of the actual research, we look for consistent work over time. The student
should try to do a project that might be presented at a meeting, especially the National
Meeting of the ACS. The lab notebook is assessed to determine the quality and quantity
of work. The best projects create new knowledge.



In CH482—



sizes typically available in a given class, the following assessment criteria will therefore
be used to evaluate student progress in achieving department learning goals:

“Green light” (an acceptable level or clearly heading in the right direction and not
requiring any immediate change in course of action): 80% or more of the students
ranked “adequate” or “excellent”;

“Yellow light” (not an acceptable level; either improving, but not as quickly as
desired or declining slightly. Strategies and approaches should be reviewed and
appropriate adjustments taken to reach an acceptable level or desired rate of
improvement): 60% to 80% of the students ranked “adequate” or “excellent”; and
“Red light” (our current status or direction of change is unacceptable. Immediate,
high priority actions should be taken to address this area): fewer than 60% of the
students ranked “adequate” or “excellent”.

For reporting purposes, a rubric numeric score of 13-14 will be considered “excellent”; a
score of 8-12 will be considered “adequate”; and a score less than 8 will be considered
“nominal”.

Assessment data are listed in the tables below.

Table 1.






Analysis of Assessment Results

For the 2008-2009 academic year, student learning for all three of our learning goals was
assessed at the “green light” level (an acceptable level or clearly heading in the right
direction and not requiring any immediate change in course of action). We are, of course,

pleased with these results. This is the third consecutive year in which student learning has
been at the “green light” level.

Academic year 2005-2006 was the first year we did formal assessment of student



3.) What, if anything, would you do differently if you had to complete your degree all
over again?

4.) How would you advise a new chemistry student?

5.) What are the strengths of the chemistry program?

6.) What aspects of the chemistry program need improvement?

Students are open and honest in their responses to these questions. The overall message
we receive from students is “keep doing what you have been doing”. Even so, students
often offer specific suggestions for improvements in the department, which we take to
heart. Students have commented that our curriculum does not give students any historical
perspective on the field of chemistry. We therefore modified CH482, Chemistry Seminar,
to incorporate the reading of more historical texts. In recent years, we have read texts
such as “Mendeleev’s Dream”, “Uncle Tungsten”, “Einstein’s Luck”, and “Collapse”.
Students expressed a desire to have more exposure to forensic chemistry, so CH253,
Intermediate Lab 111, now includes one or two forensic chemistry projects each year.

Learning

In addition to the learning goals and assessment measures described in this report, we
also use additional measures to assess student learning in the chemistry program. We
continually monitor and evaluate these measures of student learning. We monitor the
quality of our students’ writing on formal laboratory reports, research proposals, and
research reports. We see a downward trend in the quality of writing—a situation
admittedly not unique to chemistry, but disturbing nonetheless. We encourage students to



The ETS exam is scored on a scale of 120-200. We set 140 as the “passing” level.
Student results were as follows:

Table 5.
“Passing” Grades vs. Number of Attempts on the ETS Major Field Test in Chemistry
Year - 2008 2009
Attempts |

Percent passing
on 1% attempt

39 44

Percent passing

on 2" attempt 22
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Appendix 2: Evaluation Rubrics for Undergraduate Research

The proposal: grading done by faculty member teaching Introduction to Research

Excellent Adequate Nominal

Process 5 points] [3 points] [1 point]
A thorough explanation of Shows some evidence of the Restates some general
previous work to a clear study process: explanation to ideas or issues but shows
question followed by analysis of | conjecture to analysis to no evidence of analysis.
previous work to synthesis into a | synthesis but incomplete.
coherent proposal.

Connection  [3 points] [2 points]

A good proposal has a history.
This includes your personal
experience, it has a real-world
context, and it has a connection
to previous work both at Millikin
and in the literature.
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Final Presentation: written and oral report of results

Excellent Adequate Nominal
Report [5 points] [3 points] [1 point]
A report having quality that A good report but missing A report having minimal
might be submitted to a research | some aspect of an excellent value
journal. Includes background, report
data and methods, results, and
discussion. Includes suggestion
for further work.
Oral [5 points] [3 points] [1 point]

Presentation

Clear, confident presentation.
Audience questions are
answered in a way to illustrate a
complete knowledge of the
topic.

A good presentation but
lacking clarity or confidence.

An awkward, weak
presentation but a
presentation made
nevertheless.

Reflection [2 points] [1 point] [0 points]
A valuable reflection on the Some attempt at reflection but No reflection
complete undergraduate incomplete
chemistry experience.

External [2 points] [1 point] [0 points]

presentation

Presented results at an off-
campus conference or meeting

Presented a good poster at the
Millikin undergraduate
research symposium

No presentation
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Millikin University
Department of Chemistry
Student Learning Evaluation

Evaluation of: Department Goal 2.
“Discover how to integrate and apply knowledge and skills both within the chemistry
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Millikin University

Department of Chemistry

Student Learning Evaluation

Evaluation of: Department Goal 3.
“Develop the capacity to address real-world scenarios in which chemistry plays a role.”

Item evaluated: Research (evaluation by faculty mentor using notebook)

Student name:
Date of evaluation:

Evaluation by: Faculty mentor

Faculty name:

Item Criteria Student Score

Excellent Adequate Nominal

Quantity [5 points] [3 points] [1 point]
You work consistently You work You try to cram the
over the entire research | consistently most of work into a short
period with clear the time but miss period.
evidence of significant from time to time.
weekly work. You
consistently report to
faculty mentor.

Quality [3 points]

You work efficiently
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