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Mission:

The mission of the graduate program in chemistry may be summarized as follows:

1. To provide an ongoing program of study that prepares graduates to successfully pursue
scientific careers in industry or to continue their education in a doctoral program or
professional school.

2. To provide students with opportunities to reinforce their background and expand their
knowledge in areas integrated with their undergraduate coursework, with course
offerings in the five major branches of chemistry.

3. To provide an ongoing, stimulating and intellectual atmosphere conducive to the
learning process of both students and faculty through low student-to-faculty ratios.

4. To provide the facilities and professional mentorship enabling students to propose,
conduct, evaluate, and report in a systemic way on original research and thereby add to
the knowledge of humanity.

5. To provide opportunities for students to refine both oral and written communication
skills.

The graduate curriculum is designed to acquaint students with the current ideas in the five
major areas of chemistry (organic, inorganic, physical, analytical, and biochemistry). The thesis
project affords the student practical experience in the methods used to obtain new knowledge
and to develop the skills necessary to understand and relate this knowledge. Special topics
courses allow individual professors to present specialized material in their area of expertise.
The faculty maintains a wide variety of research programs, giving each student an opportunity
to conduct, evaluate, and report on original research.

Attach Curriculum Map (Educational Programs Only):
Attached Files: See Appendix 1

SLO 1: Collect and cite background information showing effective use of scientific literature

Define Outcome:

Students should learn to research the background of a topic through use of the scientific
literature (peer-reviewed) with little assistance. This should include electronic data base
searches such as SciFinder Scholar and other such accessible platforms.



Assessment Methods:

Evaluation is made through the use of the Graduate Advisory Committee Thesis Assessment
rubric, "Information Seeking/Selecting and Evaluating." The Thesis Assessment Form which is
completed by each committee member following the defense of the students masters degree.

Attached Files: See Appendix 2

Criteria for Success (Thresholds for Assessment Methods):

The Graduate Faculty in the department of chemistry meet/discuss the expected criteria for
success. The Criteria for success is that 75% of the MS graduates score a 3.33 out of 4 on this
assessment.

Link to 'Tech Tomorrow' Strategic Plan:
1.A Experiential Learning,2.A Technology Infused Programs,2.B Research, Scholar, Intellect, and

Creativity

Results and Analysis:

Student Background Information Documentation
Student 1 3.50 3.50
Student 2 3.50 3.50
Student 3 3.33 3.33
Student 4 4.00 3.67
Student 5 3.50 4.00
Student 6 4.00 4.00
Student 7 3.50 3.50
Student 8 4.00 4.00

Out of the 8 students for whom data is available, all scored at least a 3.33 out of 4 on
“Background Information”, and all scored at least 3.33 out of 4 on “Documentation”. The
average of all students clearly met the threshold.

Use of Results to Improve Outcomes:
This has become an area of strength for the program, based on the data from this year’s
graduates. The program will seek to solidify success in this area in the following way:

Faculty mentors will be encouraged to inform graduate students that they have immediate
access to ACS journals not held within our library and encourage them to use that resource. At
the graduate student orientation this fall, the students will be made aware of the library
resources (access to journals and citation software) and encouraged to initiate a conversation
with their mentor as soon as their project is selected. Graduate Faculty mentors are responsible
for these actions.



SLO 2: Prepare a hypothesis, design and execute experiments to test and refine the
hypothesis, keeping complete experimental records.

Define Outcome:

Students graduating from the Chemistry MS program will be able to implement the scientific
method independently and develop improved critical thinking skills to refine a hypothesis. As a
graduate student, they should make significant progress in this area compared to their ability as
an undergraduate.

Assessment Methods:

Evaluation is made through the use of the Graduate Advisory Committee Thesis Assessment
Form rubric. The specific rubric items utilized are 1) Thesis Problem, 2) Analysis/Scientific
Method and 3) Critical Thinking. The rubric is completed by each faculty committee member
following the defense of the students masters degree.

Attached Files: See Appendix 2

Criteria for Success (Thresholds for Assessment Methods):

The graduate faculty in the department of chemistry meet/determine the criteria for success.
The Criteria for success is that 75% of the MS graduates score a 3.33 out of 4 on each of the
three sections of this assessment (Thesis Problem, Analysis/Scientific Method and Critical
Thinking).

Link to 'Tech Tomorrow' Strategic Plan:
1.A Experiential Learning,2.A Technology Infused Programs,2.B Research, Scholar, Intellect, and

Creativity

Results and Analysis:

Student Thesis Problem | Analysis/Scientific Method Critical Thinking
Student 1 3.50 3.50 3.50
Student 2 3.50 3.00 3.00
Student 3 3.33 3.67 3.33
Student 4 4.00 3.67 3.33
Student 5 3.00 3.00 3.00
Student 6 3.00 4.00 4.00




Student 7 3.50 2.50

3.00

Student 8 3.00 3.00

3.00

Of the 8 students reported in the data, 5 scored greater than a 3.33 out of 4 on the Thesis
Problem criterion (63%, less than 75% set as criterion).

Four students scored greater than a 3.33 out of 4 on the Analysis/Scientific Method criterion
(50%, less than 75% set as criterion).Further, one scored as low as 2.5 out of 4.

Four students scored greater than a 3.33 out of 4 on the Critical Thinking criterion (50%, less
than 75% set as threshold).

Use of Results to Improve Outcomes:

The data show that SLO 2 is not being adequately met for this cohort of students. This may
reflect the faculty’s increasingly high standards. The results for this SLO in this cohort may also
be a useful prompt for the faculty to discuss and establish expectations for the relevant criteria,
including thoughtful consideration of how data analysis, critical thinking, and the scientific
method are evidenced in the different types of research carried out by MS Chemistry students.

Thesis problem development remains within the purview of the research advisor. Data analysis,
the scientific method, and critical thinking are taught and explored across the curriculum and
within research groups. Faculty research mentors may need to provide earlier and more
extensive mentoring and oversight in these areas, as they apply to the specific types of research
that students may conduct.

SLO 3: Effectively communicate scientific knowledge and ideas through both oral and written
communication skills.

Define Outcome:
Science must be communicated in both written and oral forms. Students receiving an MS
degree in chemistry should do so effectively.

Assessment Methods:

Evaluation is made through the use of the Graduate Advisory Committee Thesis Assessment
rubric, which is completed by each committee member following the successful defense of the
students masters degree. The sections utilized in the rubric are "Written Synthesis" and "Oral
Synthesis."

Attached Files: See Appendix 2




Criteria for Success (Thresholds for Assessment Methods):

The graduate faculty of the department of chemistry meet/define the criteria for success. The
Criteria for success is that 75% of the MS graduates score a 3.33 out of 4 on the assessment
sections "written synthesis" and "oral synthesis."

Link to 'Tech Tomorrow' Strategic Plan:
1.A Experiential Learning,2.A Technology Infused Programs,2.B Research, Scholar, Intellect, and

Creativity

Results and Analysis:

Student Written Synthesis Oral Synthesis
Student 1 3.50 3.50
Student 2 3.00 3.50
Student 3 3.33 3.67
Student 4 3.33 3.67
Student 5 3.00 3.00
Student 6 3.00 3.00
Student 7 3.00 3.00
Student 8 3.00 3.00

Four out of 8 (50%) of the students scored above the threshold in Oral Synthesis, with scores as
high as 3.67 out of 4. Three out of 8 (37%) scored at or above the threshold in Written
Synthesis, although no student scored higher than 3.33 out of 4.

Each student was encouraged to practice their thesis seminars with both peers and their
mentor, however, that practice was insufficient even though the average of all students did
reach the threshold of 3.3. To improve writing, each student was encouraged to make use of
the writing center on campus, as well, however, none of the students scored above the
threshold in that area.

Use of Results to Improve Outcomes:

Faculty mentors will be encouraged to have their students practice their seminars until they
improve to a level that will likely result in a score above the threshold. The students will be
encouraged to practice multiple times with their peers.

Students will be informed of the campus writing center at their orientation and encouraged to
seek their assistance early in their tenure, especially if English is not their native language. Both
faculty mentors and students share these actions.



Summative Evaluation:

Students are improving more in oral presentation than they are in written synthesis. Having
attendees fill out a scoring rubric, where they have the ability to write comments, will continue
as the students giving seminar find the comments helpful. Not many students utilized the
campus writing center to help improve the written synthesis of their work.

Assessment Plan Changes:

Students will continue to be assessed by the audience. They will be asked to provide the rubric
to their research groups when they practice their seminars, as well. Students will be asked to go
to the writing center at least one time to familiarize themselves with the center.

List of Appendices:
Appendix 1: Chemistry MS Curriculum Map
Appendix 2: Graduate Advisory Committee Thesis Assessment



Appendix 1: Chemistry MS Curriculum Map

Chemistry M5 Curriculum Mapping

Chemistry, MS:
Mapping of the Graduate Curriculum and Student Learning Objectives

SLO 1 and 2: Scientific Method

SLO 3: Communication

Critical Hypothesis | Statistical
Thinking | (iteroture | & Analysis Oral Written
Experiment
CHEM 5000 X
CHEM 5320 X X X
CHEM 5410
CHEM 5520 X X X X
CHEM 6110 X
CHEM 6210 X X
CHEM 6410 X X X
CHEM &610 X X
CHEM 6900 X X X X X
CHEM 6910 X X X X
CHEM 8911 X
CHEM &990 X X X X X




Thesis/Research Defense Assessment

Appendix 2: Graduate Advisory Committee Thesis Assessment

Graduate Advisory Committee Thesis Assessment

Student Name

Points

* Point Thesis/ Problem/ Information Analysis Written Synthesis | Documentation Oral Synthesis | Critical Thinking
Value Question Seeking/Selecting
and Evaluating

4 Student coniributed to Student gathered Student carefully Student developed Student documented | Student effectively and | Student
thoughtful, creative infarmation from a variety of | analyzed the appropriate structure for all sources. Sources | creatively used demonstrated critical
hvpotheses that engaged | quality electronic and print information communicating dataand | were property cited appropriate thinking by asking
them in challenging or sources, including collected, applied conciusions, In both writien thesis | communication tools to | appropriate
provocative research. appropriate databases. appropriate incorporating a variety of | and presentation convey their quastions,

The research breaks new | Sources are relevant, statistics and drew | quality sources. slides. conciugions and considering
ground or contributes to balanced and include critical | appropriate and Information ks logically Documentation is demonstrated legitimacy of sources
knowledge in a focused, Information relating to the inventive and creatively organized ermor-free. thorough, effective and evaluation of
speciic area. thesis or problem. Primary conclusions with smooth transitions. research techniques. data
soUrces ware included. supported by data. Littie faculty assistance Work displays
was required {mostly creativity and
general editing). originality.

3 Student contributed to Student gathered Student Student logically Student documented | Student effectively Student
focused hypotheses information from a variety of | conclusions shows | organized the methods SOUICes are communicated the demonsirated critical
imvolving them in relevant sources--print and good effort was employed and results sufficient in general. | results of research to thinking by asking
challenging research. ebectronic. Some were not made in analyzing generated. Average Few emors noted. the audience. appropriate questions

very relevant the data collected faculty assistance was and considering
required. legitimacy of sources.

2 Student contributed little Student gathered Student Student could have put Student needs to Student needs to work | Student needed 1o
to the hypothesis. Information from a limited conclusions could greater effort into use greater care in on communicating ask more critical
Contributions by student range of sources and be supported by organizing the thesls. documenting maore effectively. questions than
lend to readily available displayed minimal effort in stronger evidence. Much faculty-generated SOUMCES. normal in the process
ANSWErS. selecting quality resources Level of analysis assistance was required. Documentation was of working through

could have been poor or absent. the project.
deapar.

1 Student relied solely on Student gathered Student Student work was not Student(s) clearly Student showed little Student did not apply
faculty-generated information that lacked canclusions simply | logically or effectively plagiarized material. | evidence of thoughtful critical thinking to the
hypotheses or developed | relevance, quality, depth imvolved restating structured and required research. Presentation | tlopic or the sources
a hypothesis requinng and balance. information. extensive faculty- does not effectively used in the research.
litthe creative thought. Conclusions were generated assistance. communicate research

not supported by findings.
avidance.

Comments

* The maximum number of possible points is 28. Indicate which box best reflects effort/progress in each column with a check and total points using point value
in column 1.

Graduate Advisory Committee Members




