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Program: Analytical Chemistry

Summary:
Competency Candidacy Post-Candidacy
1 - Original research Prelim exam report Thesis
2 - Ideas that generate enthusiasm Prelim exam report, fellowship Independent project
submission (e.g. NSF GFRP) or a
proposal from a course
3 - Communication in an interdisciplinary world Courses, seminar report and Research seminar and
literature seminar independent proposal
Details:

Coursework (Competency #3): At least ten credits of coursework is required with at least three credits from an area outside
analytical chemistry. Eight credits of analytical coursework is required with at least three of the analytical credits from the
530 modules AND three credits from CHEM 532.

At least tive credits from the following list are required; at least three credits must be from 530 modules.

Course # Title Credits | Semesters Offered
CHEM 530A Environmental Chemical Analysis 1 Varying Fall
CHEM 530B Absorption and Emission Spectroscopy 1 Varying Fall
CHEM 530C Bioanalytical Chemistry 1 Varying Fall
CHEM 530D Statistical Analysis in Analytical Chemistry 1 Varying Fall
CHEM 530E Mass Spectrometry 1 Varying Fall
CHEM 530F Analysis of Materials 1 Varying Fall
CHEM 533 Chemical Separations 3 Varies
CHEM 537 Electrochemical Methods 3 Spring

Three credits of Advanced Chemical Analysis II are required in the 1% year.
CHEM 532 Advanced Chemical Analysis II 3 Spring

The course will cover fundamentals of quantitative analysis and analytical instrumental analysis, and may include laboratory
components. Course topics include, but are not limited to:

Equilibrium

Chromatography

O O O

Spectroscopy
0 Mass Spectrometry
Students will be encouraged to link topics and projects to the scientific literature.

Seminar Report (Competency #3): Analytical students will be required to pass one seminar report in their first year to
remain in good standing. The report should demonstrate mastery of foundational analytical knowledge relevant to the
specific seminar topics. The “report” format may be an oral exam, take-home exam, paper, or alternative mechanism with
form and rubric to be defined the seminar host. Two weeks prior to the seminar, students will be notified about the seminar
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report and have the opportunity to sign up. Participating students will be contacted with time/date for a pre-seminar
meeting, the specific report format and deadlines, and any pre-seminar requirements (e.g. literature to be read prior to pre-
seminar meeting). The reports will be assessed by the host faculty member(s).

Seminar Presentations (Competency #3): Two seminar presentations are required, one before and one after candidacy.
Assessment will be provided by faculty present at each seminar.

1. Critical evaluation of the literature — 3" semester in residence

Literature Seminar Objectives:
1 Examine a student’s foundational knowledge in one particular topic in analytical chemistry
1 Build a student’s critical thinking skills and skills in assessing the current literature
I Build a student’s oral communication skills

Detailed Expectations:

Currently, three curricular components exist to prepare students for their preliminary oral exam: courses, cumulative
exams, and the literature seminar. Of these, the literature seminar is the only component that requires all of the students to
convey their knowledge and critical thinking skills in an oral format — a key requirement for success in the preliminary
exam. As such, the literature seminar should provide a structured environment for students to practice these skills, receive
thoughtful feedback, and reinforce the level of expectation (i.e., both skills and knowledge) that is required for success in
the preliminary oral exam. In essence, the literature seminar bridges the coursework to research efforts of the students.
Because of this, the seminar should cover the background material related to the student’s research activities (broadly
defined). To accomplish these goals, a set of expectations and guidelines for the literature seminar in analytical chemistry
is described below.

A student will choose literature related to their research and present a seminar that covers this background information.
The topic selection is the choice of the student and must be approved by student’s faculty advisor at least 8 weeks prior to
the seminar date. The literature background should be comprehensive. This means that primary and secondary literature
from other groups must be included, and students should not use papers solely from their research group or the research
group of their mentor’s graduate advisor. Although review papers can/should be included, they cannot be the bulk of the
information for the presentation. Students are also advised to review both past and current literature (at least one paper
within the last 1.5 years) in their field. The student should have foundational knowledge in their chosen area, select
appropriate papers, and be able to apply their foundational knowledge in their evaluation of the background literature of
their research. As such, the assessment criteria are focused on 1) evaluating the student’s knowledge of the topic based on
the literature and 2) using this knowledge to assemble a coherent theme related to the topic.

The student will demonstrate their critical thinking skills through effective organization of the presentation that enhances
the major points the student is trying to make, evaluations of the science, and assessment of the data and results. This
assessment should include a discussion of the arguments presented in the literature, whether or not (or how) the data
presented confirm/reinforce the arguments, and open questions that require further explanation. Further, the presentation
should provide explanation of methods and place techniques/methods in the context of solving scientific problems related
to the student’s research project.

As with all seminars, the student should spend significant amounts of time and energy preparing for their literature seminar
including the abstract, the presentation itself (slides and talking) and the Q&A session. Students should consult with their



advisor on the balance of time spent on the literature seminar versus other research commitments, classes and teaching

responsibilities.

1. The first form of public dissemination is usually an abstract. As such, students are required to submit an abstract at
least one week prior to their seminar.

2. The presentation itself should reflect professionalism and demonstrate knowledge. Two ways of evaluating this is
via assessment of the slides used (i.e., well-constructed and organized) and the student’s verbal presentation. A
successful presentation will only be realized, however, if the student can effectively communicate their knowledge
orally.

3. The Q&A session allows students the opportunity to clarify mis-understandings from the audience and further

demonstrate their knowledge of their research. Thus, it is important for students to understand the basic analytical
principles as applied to their topic, the literature background to their own research, and the connections between
their topic and broader research questions in analytical chemistry.

Taken together, the student should prepare their talk accordingly (evaluating the literature and assembling the information

to convey their ideas appropriately) and in return, be prepared to receive constructive criticism regarding their literature

seminar. This constructive criticism may come in three forms: discussion between the faculty and student after the

presentation, a written composite evaluation of the student’s performance based on the grading rubric agreed upon by the

faculty, and peer feedback.

Taken together and with appropriate feedback, this activity will serve to continue to fully engage students in their research

while at the same time teach them how to effectively evaluate the literature, give a professional presentation, and build the

critical thinking skills needed in pursuit of an advanced degree in chemistry.

Logistics and Timelines:

b

The seminar topic, approved by the advisor, and representative primary literature paper should be sent to Justin

Sambur (justin.sambur@colostate.edu) no less than eight weeks ahead of time to receive additional feedback from
the faculty.

A title and abstract must be submitted to Elizabeth McCoy (elizabeth.mccoy@colostate.edu) no less than one week

ahead of the assigned seminar date. Abstracts must be formatted according to the provided template.
The presentation should be 20 minutes. A 10 minute Q&A session will follow.

Switching computers between presentations can be a lengthy and distracting process. As a result, we require that
the two students share a computer for their presentations. There are two ways that this can be accomplished: 1) Use
a personal computer that belongs to one of the students or 2) Contact the seminar coordinator ahead of time (no
less than two days before) to arrange a computer. Students can use a variety of file formats but should be aware that
animations are difficult to transition between computers. If students elect to use a personal computer, they should
work together ahead of time to make sure files are compatible.

In person feedback from the collective faculty will occur immediately after the seminar. Written feedback will be
provided after the seminar.

To be transparent to all students, a faculty/student open discussion will be held in August to give students the
opportunity to discuss aspects of last year seminars in order to aid in their understanding of how faculty are
evaluating the seminars. Students are encouraged to talk with their faculty advisors and other faculty regarding
their views of other student seminars. This will give students the opportunity to learn from the faculty themselves
how they perceived the seminar.
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If the literature seminar is not at a passable level, the student will receive detailed feedback for their next seminar.
The student will receive an incomplete grade for the literature seminar credit, and the seminar will subsequently be
scheduled the following semester.

Suggestions from peers:

b

b

Here is an example of a timeline. The times are approximate and will depend on your topic.
1 ~4 minute introduction about the topic which usually contains an attention grabbing device and clear
identification of a prevailing problem in the field.
1 ~13 minutes giving the status of the field — what others have done to address the problem and the resulting
successes and failures
1 ~3 minutes next steps/wrap-up/missing gaps

Here is an example preparation timeline based on suggestions from your peers:
1 3 months - begin looking for a topic and searching the literature
1 2 months - narrow topic and focus, send representative paper; continue searching the literature and
evaluating appropriate papers
1 1 month - first practice talk
Y Seminar

We emphasize that this preparation time for the literature seminar does not substitute for time spent on research, classes or

TA activities, and should be allocated on consultation with the research advisor.

Comments:

b

Critically evaluating the literature does not mean “tearing apart someone’s work”. It means finding the
significance in the work, which includes understanding the methods, the data, and how the methods and data
together provide new or valuable information. It also means integrating across multiple studies to find common
themes, challenges and ideas.

Comprehensive evaluation of the literature means including primary and secondary literature as well as having
a historical perspective of the field. What has been done in the past? How does this inform the present? What is
still missing? What approaches can be used to solve these problems? This does not mean that you will be presenting
every paper that you evaluate/find, or even summarizing every paper - but rather that you assemble the ideas into a
coherent presentation that does not require the audience to read the papers to understand what you have presented.
This may include reanalyzing data, creating new figures, and/or placing multiple studies in a broader context.

Foundational analytical knowledge includes understanding all techniques, data or figures presented in the
seminar at the Harris and Skoog level. This knowledge may be conveyed to the audience in either the formal
presentation or the Q&A session.

Rescarch Seminar Competency +: [



