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CHEM 288 Introduction to Research
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Scientific research is creative and engaging when properly planned and executed. This course
introduces students to the process of planning and executing a research project. We will
begin with an idea, review primary literature, brainstorm project ideas, pose a testable
hypothesis, plan experiments, and execute a small research project.
Pre-requisites: CHEM 212 or CHEM 321 or instructor permission
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This course provides the opportunity for mid-level students to participate in chemical research. The
focus of the course is on building the skills (literature review and experiment design) that students need to
move from an idea to a successful experiment. After this course, students will likely be much better
prepared for the experiment-focused CHEM 488 Research. Students will also provide mentoring
opportunities for the professional development of students enrolled in CHEM 686.
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CHEM 288 will focus on building mid-level undergraduate student skills and confidence in planning and
executing an independent research project. This course will provide students training in the process of
doing research at an earlier stage in their career as well as providing skills that will help students be more
successful in CHEM 488 Research.
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Course Name: CHEM 288: Introduction to Chemical Research, 2 credits

Prerequisites: CHEM 212 or CHEM 321 or instructor permission

Location:

Meeting Time: 1 hr lecture, 3 hrs lab per week

Instructor: Dr. Sarah Hayes

Office: Reichardt 188

Phone: 907-474-7118

Email: s.hayes @alaska.edu

Office Hours: By appointment, or drop by when my door is open

Blackboard Link: http://classes.uaf.edu

Course website: http://chemresearch.community.uaf.edu **Now Active, but Developing**
Required Materials: D.R. Cox. Planning of Experiments. Wiley Classics. ISBN: 978-0471574293

Catalogue Course Description: Scientific research is creative and engaging when properly planned and
executed. This course introduces students to the process of planning and executing a research project.
We will begin with an idea, review primary literature, brainstorm project ides, pose a testable hypothesis,
plan experiments, and execute a small research project.

Pre-requisites: CHEM 212 or CHEM 321 or instructor permission

Expanded Course Description: Scientific research is creative and engaging when properly planned and
executed. This course is designed to introduce mid-level undergraduate students to the process of
chemical research. Students in this course will begin with an idea, then review primary literature to
survey ongoing research in that field, brainstorm project ides, pose a testable hypothesis, then plan an
experiment and execute a small research project. The emphasis of this course is to increase research
readiness for students entering CHEM 488 by focusing on the research planning skills, although students
will also have supervised hands-on lab experience. Students will have individualized support from
graduate students enrolled in CHEM 686 Research Mentoring throughout the semester as they discover
the research process. Pre-requisites: CHEM 212 or instructor permission.

Instructional Methods: Undergraduate students will be paired with graduate student mentors enrolled
in CHEM 686 Research Mentoring to develop and execute a research project. The emphasis of this course
is on planning a research project through mentoring interactions with graduate students and faculty.
Lectures will provide information on topics relevant to project planning while the actual planning and
execution will occur during lab time.

Course Goals: Students will learn and practice the process of developing an idea into a testable
hypothesis and planning a research project to address their hypothesis. At the conclusion of this course,
students will present their research plan and the results of preliminary investigations at the Department
Poster Session as well as have a research proposal to potentially submit for funding to continue their
project.
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Student Learning Outcomes:

e Students will be ready to plan their future research projects. Beginning with an idea and developing a
thoughtful research plan to test their hypothesis.

¢ Students will be exposed to the creativity and excitement of chemical research.

Student Projects:

Student project topics will vary based on the expertise of graduate students enrolled in CHEM 686 and
vary each semester. An example project might be an investigation of toxic metals present in mine
tailings as a function of particle size, which affects transportability, solubility, and bioaccessibility. This
would involve drying soils, size separation using sieves and settling rate in water. Each size fraction
could then be analyzed for elemental composition using bulk X-ray Fluorescence by preparing a pressed
pellet. Another example project might involve dissolution a variety of size fractionated aerosol
particulate samples by acid digestion and subsequent analysis by Inductively Coupled Plasma- Mass
Spectrometry. Determining the size fractions metals are associated with is a critical component of
determining the distance traveled by particulate matter.

Course Evaluation:
There are 1000 total points available in this class. Grades are assigned as follows: 1000-900 A, 900-
800 B, 800-700 C, etc.

Assignment Points
Completion of safety training 50
Proposal format, proposal topic 30
Lab rotation summaries 20
Project ideas 100
Literature review 100
Research Project plan 100
Revised Research Project plan 50
Research proposal drafts 200
Proposal peer reviews 50
Research Proposal Il 50
Poster 100
Mentor and instructor evaluation | 100
Final research proposal 100
Total 1000

Safety training- Students will perform all safety trainings required by the Department of Chemistry.

Lab shadowing summaries- Undergraduate students will participate in shadowing opportunities with
graduate students. The students will then write a summary of their experiences.

Research plan- Students will progressively work toward developing a research plan. Assignments will
include a research area, research topic, literature review, research plan, background, research proposal,
peer review of two other proposals, proposal revisions, and a poster.

Research Proposal- Students will generate and revise an original research proposal with preliminary data
that can be submitted for funding to continue the research project.

Poster- Students will present their research plan and the preliminary results at the Department Poster
Session and Potluck.

2
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Mentor and instructor evaluation- Students will have periodic feedback on their progress in their
research progress with their mentor and instructor.

Course Policies:

Classroom Behavior and Late work - Students are expected to conduct themselves in a professional
manner at all times. Disrespect of the classroom learning environment, instructors or mentors, and
fellow students will not be tolerated! Late work is accepted at a 10% per day reduction of the points
possible. This is in an effort to keep the entire class moving though the projects efficiently. Continued
attendance to class indicates each student agrees to the policies set forth in this syllabus.

Honor code and Academic integrity- Students are expected to conduct themselves in accordance with the
UAF Honor code. The Chemistry Department policy states: Any student caught cheating will be assigned a
course grade of F. The students’ academic advisor will be notified of this failing grade and the student will
not be allowed to drop the course.

Disability Services- I will work with the Office of Disabilities Services (208 Whitaker Bldg, 474-5655) to -
provide reasonable accommodation to students with disabilities. It is the student’s responsibility to
make an appointment with me to discuss appropriate accommodations within the first two weeks of the
first class meeting. A letter from disabilities services must be provided for discussion at that time.
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CHEM 288/686; Spring 2015 Tentative Schedule
Week of | Lecture Items due 288 Items due 686
1-15 Introduction to course, Research interests Lecture signup
Graduate student overviews All safety trainings complete Research introduction
288- Safety training, 686- Mentor training Mentoring Training
1-19 The process of planning research Research area- general Lab rotation plan
Safety in a research lab
1-26 Funding your project
Lab rotations
2-2 Keeping Records Proposal format
Lab rotations
2-9 Surveying Primary Literature Rotations summaries Rotation self reflection
Literature review
2-16 Stating a testable hypothesis
Literature review
2-23 Experimental design and statistics Project ideas
Brainstorming project ideas
3-2 IRB and compliance Literature review Brainstorming notes
Project planning
3-9 Writing an SOP Project plan Literature review reviews
288: Write SOP; 686: review project plans Project plan reviews, mentee evaluations
3-16 Spring Break
3-23 TBD Revised project plans
Reviewing project plans w faculty
3-30 TBD Research Proposal Draft 1
Research Project
4-6 How to make a poster Research Proposal Peer Reviews Research Proposal Reviews (mentees)
Research Project
4-13 TBD Revised Proposals Draft 2, Poster
Research project
4-20 TBD Revised Proposals Draft 2, Poster
Research project
4-27 TBD Proposal Reviews (non-mentees)
Exit Interviews, poster practice Mentor evaluations Mentee evaluations, self evaluations
4-30 Students present at department potluck
Finals Final research proposal (due 5-8)




' AF Department of Chemistry and Biochemistry
900 Yukon Dr., Reichardt Building Room 194
YA P.O. Box 756160

UNIVERSITY s f Fairbanks, AK 99775-6160

|_ S K (907) 474-5510 » Fax (907) 474-5640
FAIRBANKS chemistry.uaf@alaska.edu  www.uaf.edu/chem :
America's Arctic University
To: Susan Henrichs, Provost

Through: Paul Layer, CNSM Dean

Through: William Simpson, Department Head Chemistry and Biochemistry
From: Sarah Hayes

Date: December 13, 2013

Regarding:  Justification of $100 lab fee for proposed CHEM 288
Detail Code: FCHI1

This memo is justifying the lab fees charged to students enrolled in CHEM 288 Introduction to
Chemical Research, a lab course focusing on planning and executing a unique research project. Since
students will be working with graduate students in research labs, and likely using expensive instrument
time, reagents, and other consumables for this course will be more costly than for some of the more
standard courses where all students are performing the same experiment in any given week. I estimate
the costs for reagents and consumables in this course required to execute the undergraduate-planned
experiments to be $50-70 per student, depending on the project. The remainder of the fees will be
used to cover reagent costs for instruments owned communally within the department and minimal use
of instruments that are not department-owned, such as those in the Advanced Instrumentation
Laboratory. While costly (Hourly: ICP-MS $50; SEM $33; XRF $15; Microprobe $50), some
graduate students rely heavily on these analytical tools, and undergraduate exposure to these
instruments is an exciting component of this course.



CNSM Review
Tom Green, Chair
Reviewer 1

Chem 686

This course is for graduate students to learn how to mentor undergrads in research Should it be a
stacked 486-686, rather than just 686? The listing is confusing that way. Oh I see. The grad
students will be mentoring undergrads in the Chem 288 class. Does this work? I guess?

I agree the use of the word “fun” in the syllabus does not actually belong there. Its too vague.

[ like the idea here but from the syllabus I don’t get a really good sense for the types of projects
the grad students will be mentoring (ie what exactly will the undergrads be doing that they will
be mentored on?).

I would like to see a brief description of the types of research the undergrads would be doing.
Perhaps an example of one of the lab projects?

The schedule needs approximate dates. Just breaking it up into weeks omits things like Spring
Break, etc. What day/time will lecture versus lab be held?

How will “mentoring” be evaluated? It is not a quantitative thing. How will successful
mentorship outcomes be evaluated? For example, you could have an excellent undergrad who
needs little mentorship and does very well, versus a poor undergrad who does not do well. The
excellent undergrad will probably reflect well on the grad student mentor and the poor undergrad
will reflect poorly on their mentor. So how will undergrad student abilities be factored in or out
of how the grad students are evaluated?



Chem 288

I can’t evaluate this one without an attached syllabus.

Reviewer 2

CHEM 288:

1. "ideas" is misspelled in the Catalog Description (#10.)

2. In Course Classifications (#11), there are no entries -- presumably both
are "NO".

3. Then there's the "Instructor permission" situation -- I'm still not sure
which direction the prevailing wind is going, but seem to recall that the
campus committee wants them removed (#10; #14.)

4, NO SYLLABUS IS ATTACHED.

5. The memo for the associated fee is not attached.

CHEM 686:

1. Description in Course Identification (#2) refers to *under*graduates,

and thus is at odds with the course numbering. I suggest a rewording,

e.g. an appropriate synopsis from the Catalog Description (#10.)

2. In Course Classifications (#11), there are no entries -- presumably both
are "NO".

3. The decision to award a grade for a course which is presumably based on
mentoring seems unwise, for a number of reasons, and I suggest that the
Chemistry Department reconsider changing the Grading System to Pass/Fail.
4. There is a disconnect between the Estimated Impacts (#18) given for
CHEM 288 and for CHEM 686 -- in the proposal for the former, it states that
there will be faculty workload impact, to be shared with the latter, while

in the proposal for the latter, there is no "substantial" impact at all.

These two sections need to be reconciled.

5. This is trivial, but noted in passing: the third page of the syllabus is
numbered "1".

Final comments. I am unhappy to see the use, once in each proposal, of the
adjective "fun." This is not an appropriate official metric for any
meaningful collegiate course. It may or may not come to pass, for better or
for worse, but it is an unnecessary quality for successful instruction at

this level.



