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CHEM 686 Research Mentoring

2 Credits  Offered Spring

This course provides graduate students the opportunity to mentor undergraduates in chemical
research within a structured environment, from developing a research idea to executing a
small research project. The focus of this course is to refine mentoring skills that contribute to
the professional development of maturing chemical professionals.

11, COURSe CLASSIFICALIONS: Unberarapiare Courses onLy. Consury X CLA Currrcuxion CounciL to appLy S ok X cx.issmcmon aPPROPRIARCLY;
OVHERMISE Leaye FICLDS BLANK.
X = Xumanvies [ | § = SociaL Sciences | |

- YILL VXIS COURSe Be USeD tO FULFILL @ ReQUIRemeny ' | Yes: no: | 2
' FOR tHe Baccalaureate Core? Ir YOS, amwack roxm.

IF YeS, CHeCK MXICK CORC RCQKIReMeEMmS I COULD Be USeD tO FULFILL:
| 0 = Osaz Imensive, Fommm 6 | | ¥ - ¥anme mense, Foxmo 7 [ | X - Baccaramenve Cose | |

11.A Is comrse comem Rerared vo noRtXeRn, ARCEC OR CIRCIMPOLAR Syavies? IF ves, @ “nowrraxe® SYmBoL WL Bé apdeD It tXe PAUTeD Caralos,
anp rraceep m Bannen.

[ ws| ] m[ |

12. COURSe REPERMABILLY:
| Yes no[ ]

IS VAIS COURSE RePemraBLe FOR CREDN?

. JustrFicavion: Inpicave WHY tH COURSe Can Be RepeaveD (FoR exampLe, txe | Mentees would vary from semester to semester,
“ COURSE FOLLOWS A DIFFeRENT teme eacy vime). so mentors would be offered a different

| mentoring experience.

How many vimes may txe COURSe Be RePeated FOR CReDR? 3 mes

* IF YHe COURS® Can Be RePeateD FOR CREDR, MHY IS YHe MAZIMION NUMBRR OF CREDI HOURS VHAY MAY Be ¢arned
' FOR LXIS COURSE? 6 CREDRS

| IF tHe couRse can Be RePeateD WRX YARIABLe CREDN, MV IS VHE MAZIMIIN MOMBER OF CHEDI XOUES VYaL MNAY Be CREDRS
| earneD FOR VYIS COURSE?

13, GRADING SYSVeMT: Srecrry onty ane. Move: CXRNGDIG ¥X® GRADING SYS?CIN FOR @ CONASE LaveR o constnaves a Mlaron Counse Cxange ~

Forma 2 roxm.

leweR:  [x | PASS/PAIL: [ |
KRestrlcvIoNs ol eNROLLINENY (i any)
19, PReRepUISTeS Graduate Standing

7 VHese WILL Be RepirRep BEFORE vHe SYUDENY IS ALLOMED Y0 eNROLL M UHE COURSE.

15, SPeciL Restmictions, cononions |
16. PROPOSED couBSe Fees [ s0 |
| Mas a memo Been SUBMIeD VEROUGH YOUR Dean vo vve PROYOSY FOR Fe¢ aPPROYAL? no
L o ~ Yes/No
17, PReyIoUs XIsvoRY o
- Xas txe counse Been OFreReD as SPecial LOPICS OR VRIAL COURSe PREYIOUSIR no
Yes/No

Ir ves, aive semesten, vear, counse *, ex.: —l




18. estimmeD ImrAacy
NXAV IMPACY, IF ANY, WILL YXTS XAYe 0N BUDGEs, FACILIVIES/SPACE, FACULYY, €Xc.

This course requires 1-2 credits of workload for the instructing faculty (shared with proposed Chem
288).

19. LIBRARY COLLEcCtIONS
Xave you comacrep ixe LIERaRY COLLECHION DEVELOPINENS OFFICER (KLensen@alaska.eny, Y7Y-6695) ¥nx ReGaRd 20 tXe aDeguacy oF

LIBRaRY/MME€DIA COLLECYIONS, EQUIPINEN:, AND SeRYICES avallanle FOR iXe PROPOSED course? IF so, aIve dave oF comacy ap Resormion. Ir no,
exXPiLam WXy 1os.

Mo X Yes CuBRIT LIBRARY COLLECION IS apeguare FOR tHe COWRSE. UNIS COMRSE WILL RelY XeaviLy on
@LECLRONIC SUBSCRIFLIONS t0 PRONARY LIVeRARURE.

£20. IMPACES Ot PROGRAMS DEFtS

Nxar ProGRaInS /Departmens ¥ILL Be arrecved BY yXIS PROPOSED acvion?
Incruve mrosmazion on :xe Procrams/Depariinens comacred (6.6, emall, memo,

21, POSTIye RD NeGmive IPACtS
PFiease speciFy POSRIPe ND NEGALIPE DNLPACIS Gt OFXER COURSES, PROGRANIS &ND DEPRRYMENLS ReSULWNG FROM EXe PROPOSED aCVION.

Graduate students in this course will formally mentor mid-level undergraduate students (enrolled in
CHEM 288) through planning and executing a research project. Graduate students will refine and
articulate their understanding of the research process through teaching research-planning related
lectures as well as mentoring a few (1-3, depending on enrollment) undergraduate students throughout
the course.
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CHEM 686 will focus on formally building mentoring skills in graduate students as part of their
professional development.
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Course Name: CHEM 686: Chemical Research Mentoring

Prerequisites: Graduate standing

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: ]. Nakamura, D.]. Shernoff, C.H. Hooker. Good Mentoring: Fostering Excellent

Practices in Higher Education. Wiley. ISBN: 978-0470189634.

Catalogue Course Description: This course provides graduate students the opportunity to mentor
undergraduates in chemical research within a structured environment, from developing a research idea
to executing a small research project. The focus of this course is to refine mentoring skills that contribute
to the professional development of maturing chemical professionals.

Expanded Course Description: This course provides graduate students the opportunity to mentor
undergraduates in chemical research within a structured environment. Graduate students mentor mid-
level undergraduate students (enrolled in CHEM 288) in all phases of planning and executing an
independent research project. Students in this course will mentor undergraduates in developing a
research idea, reviewing topical primary literature, posing a testable hypothesis, planning an experiment,
and executing a small research project. The focus of this course is to refine mentoring skills that
contribute to the professional development of maturing colleagues.

Instructional Methods: Students will each be assigned 1-3 undergraduate students (depending on
enrollment in CHEM 288 and student interests) to mentor in developing and executing a research project.
The emphasis of this course is on planninga research project and students will also be responsible for
presenting lectures to CHEM 288 students providing information on topics relevant to project planning.

Course Goals: Students will mentor undergraduate students in developing and testing a hypothesis to
develop mentoring skills. Through teaching research relevant skills, students will refine their own

understanding of the research process.

Student Learning Outcomes:
e Students will improve mentoring skills and be ready to mentor junior students in their own research

groups.
e Students will have a refined understanding of the research process that can be applied to their own

research project.
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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
Research introduction 100
Completion of mentoring training 50

Lab rotation plan, execution, and reflection 250
Feedback on mentee assignments 200
Lectures 250
Mentee and instructor evaluation, Self-reflection 150
Total 1000

Research introduction- Prepare and deliver a 10-minute presentation on your research area and project.

Mentoring training- Students will perform a 3-hour mentoring training session. This will either be
performed by the URSA director (who has volunteered a presentation on this topic) or will be based on
material covered at the Howard Hughes Medical Institute short course entitled “Entering Mentoring”.

Lab rotation activity- Students will design and execute an informative and engaging overview of research
and lab-based activity for students to participate in their research project. Students are encouraged to
select an experiment that involves using an interesting instrument (fluorescence microscope, GC-MS, etc)
to engage students in their research. Afterwards, students will write a self-reflection on what they
learned during this exercise.

Lecture- Students will use materials provided to design two lectures on a research topics to be delivered
to the class.

Feedback on Mentee writing- Students will review undergraduate assignments and provide substantive
comments, both positive and negative, and concrete suggestions for improvement. Assignments include:
literature review, project plan, proposal reviews (both their mentees and the rest of the class).

entee and instructor evaluations, an f-reflection- Students will submit a written self-reflection, then
meet with the instructor to go over written comments from mentees at the end of the semester.

Points associated with the Lab Rotation, Lecture, and Mentoring Evaluations will be assigned by the
instructor, with based on of student preparation for the activity (based on materials submitted by CHEM
686 students), delivery of activity either based on instructor judgment or directed evaluations from
undergraduates in CHEM 288, and on the basis of student self-evaluations. Additional assignment-
specific rubrics are available on the website.

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 mentees, and
fellow students will not be tolerated! Late work is not accepted 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.
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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.



Analysis of Environmental Samples

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)




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.

I 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.



