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Appendix VI: CMU Alumni Survey Results 
Comparison of Chemistry Alumni (CHEM) to All 
University Alumni (CMU) 2013-2018 

Overall , how satisfied are you with your undergraduate education? 

CMU 
# % # 

I 
Very Satisfied 296 45.9% 11 

Generally Satisfied 301 46.7% 4 

Ambivalent 27 4.2% 0 

Generally Dissatisfied 17 2.6% 0 

Very Dissatisfied 4 0.6% 0 

CHEM 
% 

73.3% 

26.7% 

0.0% 

0.0% 

0.0% 

While an undergraduate, about how often did you have conversations with faculty outside of 
class? 

CMU CHEM 
# % # % 

Never 19 2.9% 0 0.0% 

Rarely (1-2 times per semester) 78 12.0% 0 0.0% 

Occasionally (3-5 times per semester) 155 23.9% 1 6.7% 

Often ( once every two weeks) 153 23.6% 1 6.7% 

Very Often (at least once a week) 243 37.5% 13 86.7% 

Would you encourage a current high school senior to attend CMU? 

CMU CHEM 
# ! % # % 

Definitely Would 397 61.3% 11 73.3% 

Probably Would 177 27.3% 3 20.0% 

Maybe 59 9.1% 1 6.7% 

Probably Would Not 8 1.2% 0 0.0% 

Definitely Would Not 7 1.1% 0 0.0% 
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How would you rate the overall quality of your education within that degree/certificate 
program? 

CMU CHEM 
# % # % 

Very High 244 37.5% 8 53.3% 

High 280 43.0% 7 46.7% 

Average 106 16.3% 0 0.0% 

Low 16 2.5% 0 0.0% 

Very Low 5 0.8% 0 0.0% 
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Baccalaureate Student Learning Outcomes 

Based on what you know now, how well do you think your undergraduate experience prepared 
you to 

CMU 
More than Less Than 

Very Well Adequately Adequately Adequately Very Poorly 

i # % # % # % # % # % 

Construct a summative project, i 
paper orpracticed--based 

I 104 

performance that draws on 
current research, scholarship 31.0 36.9 26.2 4.8 1.2 
and/or techniques, and % 124 % 88 % 16 % 4 % 
specializedknowledgeinthe 
discipline(Applied Leaming/ 
Specialized Knowledge) 

Analyze data critically, reason 
logically, and apply 
quantitative analysis methods 37.0 37.0 72 21.5 3.9% 0.6 

correctly to develop 
124 % 124 % % 13 2 % 

appropriate conclusions 
(Intellectual Skills: 
QuantitativeFluency) 

Make and defend assertions 
about a specialized topic in 
an extended well-organized 

34.7 20.8 I 1.2 document and an oral 115 128 38.7 69 15 4.5% 4 

presentation that is % % % % 

appropriate to the discipline 
(Intellectual Skills: 
Communication Fluency) 

I 

Identify assumptions, 
evaluate hypotheses or 

I 
i 

alternative views, articulate 38.5 34.6 23.0 I 38.5 
implications and formulate 129 

% 
116 

% 
77 

% i 10 3.0% 129 
% 

conclusions (Intellectual 

I Skills: Critical Thinking) 
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Based on what you know now, how well do you think your undergraduate experience prepared 
you to 

CHEM 
More than Less Than 

Very Well Adequately Adequately Adequately Very Poorly 

# % # % # % # % # % 
Construct a summative 
project, paper or practice-
based perfonnance that draws 
on current research, 

33.3 46.7 13.3 6.7 0 .0 scholarship and/or techniques, 5 7 2 1 0 
and specialized knowledge in % % % % % 

the discipline (Applied 
Learning/Specialized 
Knowledge) 

Analyze data critically, 
reason logically, and apply 
quantitative analysis methods 
correctly to develop 13 

86.7 
2 

13.3 
0 

0.0 
0 

0.0 
0 

0.0 

appropriate conclusions % % % % % 

(Intellectual Skills: 
Quantitative Fluency) 

Make and defend assertions 
about a specialized topic in 
an extended well-organized 
document and an oral 46.7 26.7 20.0 6.7 0 .0 
presentation that is 7 

% 
4 

% 
3 

% 
1 

% 
0 

% 
appropriate to the discipline 
(futellectual Skills: 
Communication Fluency) 

Identify assumptions, 
evaluate hypotheses or 
alternative views, articulate 53.3 40.0 6.7 0.0 0.0 
implications and formulate 8 

% 
6 

% 
1 

% 
0 

% 
0 

% 
conclusions (futellectual 
Skills: Critical Thinking) 
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Job and Career Questions 

Are you working for pay right now? 

I CMU CHEM 
# % # % 

51 
Yes, work full-time 5 79.1% 15 100.0% 

i Yes, workpart-time 75 11.5% 0 0.0% 
No 61 9.4% 0 0.0% 

Only respondents who answered "Yes," they are working for pay right now, answered the 
following questions. 

In what type of organization is your principal employment? Mark the one best answer. 

CMU 
Self-employed in own business or professional non-group practice 31 
Private for profit corporation/company/group/group-practice 203 

Higher education (public or private) 47 
Elementary or secondary education (public or private) 77 

International organization in the US 14 

International organization outside of the US 6 
US Military 7 
Federal Government (except military) 17 
State and local government, institution, or agency (except education) 71 
Private non-profit org. (except education and international organizations) 72 

Other - 29 
Other-501 c6&501 c3organization,Archerycompany, Banking, Corporate Mortgage Company, Internet 
Marketing, Oil& Gas Industry, Restaurant, Workforhighereducation, physical labor, Research Assistant, special 
district, Trucking 
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Which of the following best describes your current position? 

CMU CHEM 
# % # % 

Entry Level 206 35.3% 8 53.3% 

Mid-Level 279 47.9% 6 40.0% 

Senior Level 71 12.2% 1 6.7% 
Executive Level (except for chief executive) 11 1.9% 0 0.0% 

Chief Executive (CEO, COO, CFO, GM or principal in 
12 2.1% 0 0.0% business of other organization) 

Graduate Assistantship 4 0.7% 

How many years have you been in your current job type? 

CMU CHEM 
# % # % 

Less than 3 years 
38 

60.0% 
6 65.6% 9 

3-5 years 
14 

40.0% 
5 24.7% 6 

6-9 years 32 5.4% 0 0.0% 

10 or more years 25 4.3% 0 0.0% 

Is your current position related to your undergraduate field(s) of study? 

CMU CHEM 
# % # % 

44 
76.0% 

Yes, related to major(s) 6 14 93.3% 
14 

24.0% 
No, not related 1 1 6.7% 
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How well did CMU prepare you for your current career? 

CMU CHEM 
# % # % 

I Very Well 
15 

26.6% 4 26.7% 
5 

I 17 
29.2% I More than Adequately 

0 
8 53.3% 

I Adequately 
20 

34.6% 3 , 20.0% 
2 

l Less Than Adequately 21 3.6% 0 0.0% 
I Very Poorly 10 1.7% 0 ! 0.0% 
I NA 25 4.3% 0 0.0% 

What is your approximate annual gross income (before taxes)? 

CMU CHEM 
# % # % 

Under $20,000 40 7.7% 0 0.0% 

$20,000 - $29,999 73 14.0% 2 13.3% 

$30,000 - $39,999 
12 

23.1% 6 40.0% 
0 

$40,000 - $49,999 96 18.5% 4 26.7% 
$50,000 - $59,999 75 14.4% 1 6.7% 
$60,000 - $74,999 56 10.8% 1 6.7% 
$75,000 - $99,999 38 7.3% 1 6.7% 

$100,000- $149,999 16 3.1% 0 0.0% 

$150,000 - $249,999 3 0.6% 0 0.0% 
$250,000 - $499,999 2 0.4% 0 0.0% 

Over $500,000 i 1 0.2% 0 0.0% 

111 



Only respondents who answered "No," they are not working for pay right now, answered the 
following question. 

Why are you not currently working for pay? (Please mark all that apply) 

# of 
times 

checked 

CMU CHEM 

I chose not to enter the workforce at this time. 8 0 

It has been difficult to find a position in my field. 20 0 

It has been difficult to find a position paying an appropriate salary. 13 0 

I am raising a family. 46 0 

I am currently a student. 33 0 

I am doing volunteer work. 5 0 

I am retired. 3 0 

Other 27 0 
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Education since College 

Have you enrolled in a graduate, professional, or other degree/certificate program since 
graduating from CMU? 

CMU CHEM 
# % # % 

i 19 
30.1% 10 66.7% I Yes 6 I 

I 

31 
J No 47.9% 4 26.7% 

2 

I No, but I plan to enroll in the next two 14 
22.0% 1 6.7% 

years. 3 

Only respondents who answered "Yes" I have enrolled in another degree/certificate program since 
graduating from CMU answered the following questions. 

Are you enrolled in this program now? 
CMU CHEM 

# % # % 

Yes, I am a full-time student 79 40.5% 6 60.0% 

Yes, I am a part-time student 27 13.8% 0 0.0% 

No 89 45.6% 4 40.0% 

Howlongafteryougraduatedfromthedegree/certificateprogramthissurveypertainstodid 
you startthis program? 

CMU CHEM 
# % # % 

Immediate 98 50.0% 5 50.0% 

1 year later 37 18.9% 4 40.0% 

2-3 years later 44 22.4% 1 10.0% 

4-6 years later 14 7.1% 0 0.0% 

NA 3 1.5% 0 0.0% 
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Altogether, how many years have/did you attend(ed) further schooling? Mark the best 
answer. 

CMU CHEM 
# % # % 

None 14 7.2% 1 10.0% 

1 to 2 years 
11 

61.3% 5 50.0% 
9 

3 to 4 years 46 23.7% 4 40.0% 
5 to 6 years 12 6.2% 0 0.0% 
NA 3 1.5% 0 0.0% 

Howlongafteryougraduatedfromthedegree/certificateprogramthissurveypertainstodid 
you start this program? 

CMU CHEM 
# % # % 

Immediately (following fall or spring) 98 50.0% 5 50.0% 
1 year later 37 18.9% 4 40.0% 
2-3 years later 44 22.4% 1 10.0% 
4-6 years later 14 7.1% 0 0.0% 
NA 3 1.5% 0 0.0% 

Altogether, how many years have/did you attend(ed) further schooling? Mark the best 
answer. 

CMU CHEM 
# % # % 

None 14 7.2% 1 10.0% 

1 to 2 years 
11 

61.3% 5 50.0% 
9 

3 to 4 years 46 23.7% 4 40.0% 

5 to 6 years 12 6.2% 0 0.0% 

NA 3 1.5% 0 0.0% 
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How well did CMU prepare you for this educational program? 

CMU CHEM 
# % # % 

Very Well 75 38.5% I 5 50.0% 
More than Adequately 53 27.2% 3 30.0% I 
Adequately 49 25.1% 1 10.0% 
Less Than Adequately 7 3.6% 0 0.0% 
Very Poorly 3 1.5% 0 0.0% I 
NA 8 4.1% 1 10.0% 

What level of education are/were you pursuing? 

CMU CHEM 
# % # % 

Certificate 14 7.3% 0 0.0% 
Associate 10 5.2% 0 0.0% 
Baccalaureate 22 11.5% 0 0.0% 
Post-Bacc Certificate 5 2.6% 1 10.0% 

Master's 
10 

53.1% 3 30.0% 
2 

J.D. 12 6.3% 0 0.0% 
Doctoral 27 14.1% 6 60.0% 
Other 0 0.0% 0 0.0% 

Did you complete this program? 

CMU CHEM 
# % # % 

Yes 71 36.8% 3 30.0% 
No 16 8.3% 0 0.0% 

In the process of finishing 
10 

54.9% 7 70.0% 
6 I 
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Demographic Questions 

What is your gender? 
CMU CHEM 

# % # % 
25 

Male 2 39.1% 8 53.3% 
37 

Female 6 58.4% 7 46.7% 

Prefer not to respond 16 2.5% 0 0.0% 

What is your ethnicity? 
CMU CHEM 

# % # % 
American Indian or Alaskan Native 8 1.2% 0 0.0% 

Asian 13 2.0% 0 / 0.0% 

Black or African American 6 0.9% 0 0.0% 

Hispanic of any race 41 6.4% 1 6.7% 

Native Hawaiian or Pacific Islander 2 0.3% 0 0.0% 

White 
51 

80.2% 13 86.7% 
4 

Two or more races 24 3.7% 0 0.0% 

Race and ethnicity unknown 1 0.2% 0 0.0% 

Non-Resident Alien ( of any race or 1 0.2% 0 0.0% 
ethnicity) 

Prefer not to respond 25 3.9% 1 6.7% 

Other 6 0.9% 0 0.0% 

What is your current age? 
CMU CHEM 

# % # % 

Under 21 7 1.1% 0 0.0% 

21-24 
16 

24.8% 3 
20.0% 

0 

25-34 
34 

52.8% 10 
66.7% 

1 

35-44 75 11.6% 2 13.3% 

45-54 36 5.6% 0 0.0% 

55 or older 17 2.6% 0 0.0% 

Prefer not to respond 10 1.5% 0 0.0% 
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Do you live in the state of Colorado? 

I CMU CHEM ! 

I # % # I % 

Yes 
48 

75.7% 8 53.3% 
9 

No I 15 24.3% 7 46.7% 
I 7 

If yes, do you live in Western Colorado? 

CMU CHEM 
# % # % 

Yes 
35 

59.3% 6 40.0% 
6 

No 
24 

40.7% 9 60.0% 
4 
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Comments from CHEM Alumni 

Job and Career Questions (continued) 

Comments about your work experience that will help improve CMU: 
• Would like to see more options for industry placements that students could use to 

gain work experience 
• Graduate Research Assistant: My field of study is not chemistry, but a field using 

chemistry regularly. I feel thatthe education provided atCMUwas excellentforthe 
size. The research culture, however, is much d ifferentthan at my current place of 
work. I feltthat I was lacking experience with talks and presentations. The knowledge 
base and problem solving skills I developed at CMU is excellent and applicable. I do 
feel that more work with communications and seminars/colloquium would be a great 
addition to the chemistry program at CMU. 

• CMU preparedmetointerviewwell, but more discussion involvingwhatto lookforina 
company, whatacareerin industry vs.academia is like, and how to develop people 
skills to succeed in the ' real world ' would have been extremely helpful. I've learned 
thesethingsontheflyin my career, and truly experience is the best teacher, butit 
would have been awesome to have some of these conversations before leaving 
college. 

• The Communications in Chemistry course was extremely helpful and very applicable 
towards the work I have been exposed tosince graduating. However, I believe this type 
of exposure should be expanded to more than one semester of undergraduate 
coursework, i.e., I believe it would be very helpful to increase exposure to peer­
reviewed literature more heavily in other chemistry undergraduate courses. 
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Education since College (continued) 

In which field and program are/were you studying and what is the name of the 
College/University you attend( ed )? 

Graduate Program 

• Physical Chemistry 
• Organic Chemistry 
• MSc(Eng)Aerospace Materials Engineering 
• MaterialsScience 
• MA Leadership 
• Geochemistry 
• Education 
• Chemistry 
• Applied Chemistry 

• 

Other comments about furthering your education: 

College/University Attend(ed) 

University of Illinois at Urbana Champaign 
Yale University 
University of Sheffield 
The Pennsylvania State University 
Denver Seminary 
Colorado State University 
CMU 
UniversityofTexasatDallas 
Colorado School of Mines 
University of Houston 

• Would like to see an addition of strength of materials or materials science to the 
chemistry department 

• Staff membersatCMUalwaysencouraged metofurthermyeducationandwere 
extremelysupportiveinhelpingmefigureout where and how. I always felt there was 
plenty of information available about graduate school. 
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General Comments by CHEM Alumni 

Suggestions for improving the degree/certificate program: 
• More focus on industry partnerships and placements for students to gain work 

experience BEFORE they graduate. Need more testing equipment. Especially Tensile 
and Charpy Tests. 

• Colloquium/Seminars Senior Thesis 

• Laboratory research experience was crucial in developing my ability to function as 
a chemist in the professional environment. I was encouraged to take advantage of 
these opportunities at CMU, so I would recommend that continues to happen. I do 
wish I had had a few internships prior to graduation in order to get a feel for what 
various careers are like, and this is by far my biggest recommendation for any current 
undergraduate student. I would recommend that professors push their students to 
seek those opportunities while they have the opportunity to do so. 

• Overall, I believe the undergraduate chemistry program at CMU prepared me very 
well for both working in the field of chemistry as well as graduate school. One aspect 
that may have been lacking is emphasis on getting students involved in undergraduate 
research. While the laboratory skills that I developed in lab courses helped me 
greatly when entering into research projects, it was challenging to be comfortable 
being independent in the lab without the guidance of an instructor. Furthered 
undergraduate research would help in this aspect. 

• The upper division electives for chemistry prepared me the most for graduate school 
(advanced lab, advanced organic, inorganic, physical chemistry, etc.). Providing more 
specialized upper division electives would be very helpful for preparing students for 
graduate school ( advanced organic 11 or solid state chemistry). 

Additional Comments: 
• Really fun faculty and staff. The facilities for the Chem/Physical Sciences could use a 

face lift. The buildings are generally nice but the equipment was older and lacking. 
• The involvement of the professors and their concern for the success of their students 

was very appreciated during my undergraduate career. I have found that other peers who 
have completed graduate programs in chemistry often have not had a similar experience 
and wish that their undergraduate advisors/professors had been similarly involved. 
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Appendix VII 

Curricula Vitae for Tenured and 
Tenure-Track Faculty 

121 



122 



Namr: 

.Start Y'.l'M': 2007 

Program: 
Physical Science:; 

Department: 
Physical ilDd En\--:inmme:nttl Scieoc:es 

Fatuity Rau: 
(" Professor 

(i. Associate Professor 

PhD 

C' Insbuctor 

4C­
COLORA.DO MESA 

UNIVERS I TY 

Full-time Faculty Vita 

2003 

Educ:iition: (Lht all d~s beginning mth most recsrot-inclu.d~ post d~~ 11nd e::rlema1 ceriliicate~) 

Po:;tdodoril Scholar, Deparlment of Cbemi,·try and Biochemistry ill'.ld Ge,ophysical ~ U:ni\wsrty of Alaska Faii'baliks, 
2003-2005 

Ph.D., Chemi:.tcy, Stanford U:nive1sity, 2003 

B.S., Physics, Cniversity ofTexas .rt Austin, 1998 
Teacbiag !003-Pre,eot: 
CQlll"ljg; I:mdt 
CHEM 100, Chemistry and Society 
CHEll.i 12l/l21L, Principles of Chemistry ncith !.ab 
CHEM Bl:'13 lL, Gene,ra! Cbemi.stry I with hlb 
CHEM 131.11321., Genoera! Chemistiy II withhb 
CHEM 15Vl51L Eugmeering Chemishy wi.lh lab 
CJHThf 300, En,-ironmental Chemistry 
CHEM 321, Physic;al ChemBtl}- I 
CHEM 322, Phy:;ical Chl!!lllisuy Il 
CHEM 341, Advanced Lab 
CHEM 397, Strudured R2;ea::rcli 
CllEM442, Communicating in the 'World ofC~try 
UNIV 101, Introduction to High.er Ednca:tion 

:&islenre ofContiwQUS lmpropmenf 
UNIV l 01 traimog meeting, !\!ay 2017 
Assessmezd: '\\'Dd.shop 111,ub Dr .. Paw. Gaston, 2013 
SUPP 101 tramingallll".e, :May 2010 
SUPP 101 tram.gcourse, ?l.!ay 2009 

Innonti\'f: Materialz,'Ad;ixitie;; 
De,-elope..d I.ab materials for CHEM BlLl 132L 

~zyjaipp ofSn,den,t Reseao:h.'Ptqje<::M';) 
Fall 2018 - T"'O s.iudems won.mg an OZJODl~.''low-col;t semar projed: 
Spriiig 2017 - Three students wodollg cm ozcme.ta:ir quality egg project (Student Sbim.,case Pos!E') 
Fall 2017 - One studl!llt v.oi:k:ing on ozoDB''aii qualify egg project 
Summer 2017-·0ne studeut wo~<Jlli ozonala:ir qualilyeJ;gproject 
Spring 2017 - One :;iudmt v,rown~on CJ04 detection via IC 
2013-2016: Supenised 10 ~ wo:dcing on pexchlorate.lICfomne projects (:advilDCed UI!dergradu.ate research projem). 
Fill 2011- One student wo:Licing on calibration eun:-,e fur Cl04 
Fall 2010-0ne studentwoxk:ing an 004 
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Sprmg 2010 - One student wmking on snow majoc ions baseline project 
Fall 2007-Spring 2008 - One studem wodmg an 500'1\' major ions ba:selinoi! project 

:!kh-olarsbip and C1:eatin Wol'k, 2003-Present: 
Scholarship R.ehted to Discipline 
Journal Arti.c~s. 
I_ D_ A)'N! and \V_ R Simpson.. ''Measurements ofN10} near Fairbanks, Afasla_r. Joumal of Geophysical 
Research Atmospheres lll, D14309, doi:IO.I029l2006JD007070, (2006)_ 

JD_ Ayers, R_ L. Apodaca, W.R. Simpson, andD. S_ Baer. "Off-m cavity ringdown spectroscopy: application 
to atmospheric nitrate radical detection." Applied Optics .U, 7239-7242 (33), {2005). 

J. D. Ayers, A. E. Pomerantz, F. Fernandez-Alonso, F. Ansfolder, B. D. Bean, and R. N_ Zare,. "Measurement of 
the C70SS section for H+D2 .;. HD(v' =3./ =O)+D as a ftmction ofangle md energy;" Journal of Chemical 
PhJ<sics U9 (9), 4662-4670 (2003). 

c.anference Presenration 
J. D. Ayer.;.and W. R. Simpsoo. Measuremems ofN03 andN205 in the Polllili!d Subaretic A!mosplu!re:: A Seasom.l 

Pei'Spective From l\.fulti-year Obsen..itfons in Faizbanks, AK. Poofer p~d at the Fall American Geophysical Uuioo 
meeting, Sao F:raocisco, CA, December 2004. 

J. D. Ayers, A. E. Pomerantz, F . Amfeloo:, F . F,enindez-AlODSO, B. D. Bean, .md R. N. Zam. Experimental C=s Section 
for H +Di-. HD(v'=3j'.:-O) +Das a Functioo of Angle and.En&~·- Poot&presentedatthe 5011,W~em Spectro5COpy 
Association Confereooe, Asilomar, CA, January 2003.. 

Gram Submission:; 

2016: EPA Sm.artedies Propo3al (nDi funded, .bon-0rable mentioDJ 

2009,2010: :'.fSf M:Rl Proposal {Dot funded) 

Other 
Ret.iell.'e?' for 5 grant propo:l.Gh, Dep.utmem' of Energy Small Busine:v,; Innovation Rese,;uch 

American Geophysic..il. Uoioo (2003-prasent) 
Seratt- :?003-P~smt: 
University 
2018 
Farohy Sena~ Colorado Fa.eulty Amri.ory Coimcil 1'.lember (:.p~ 
Vi.ce Pi-e.ident, F.i.culty Senate (spring_) 
:Member, Academic: Policies Committee 
2017 
Tenure and Promotion committee membe1: 
Fa~· Sen.a~ Colorado Fai:ulty Ad,:isory Council Member 
Vice Pre:ii.dent, Faculty Senate 
Senate a.d-ho,c committee on tenure and promotion 
2016 
Faculty Senate, Colorado Faculty Amri.ory Council Member 
Vice President, :Faculty Senate 
201:5 
Tenure and Promotion Committee member 
Faculty Senate,, Colorado Faculty- Ami.sory C.oun.cil Member 
?,,fember, Asmstmt Vice President for Academic A.ffiur.; Seacclt 
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M.ember, Libmy Head of Pnblic Semces Search 
2014 
Tenure and Promotion C~ Menbe-
Faculty Senaie, Colorado Faeulty Amriso11y COlJilcil 1{.eoibe£ 
2013 
Cmriculmn Committee Vi~ Chair 
2012 
Cmriculnm Commrttee Vi~ Chair 
HLC Crimion l Comm.itme I.lamber 
20H 
Cmriculnm Committee ReJ,resentatii.~ PES 
Facwty-to-Facuh~· R.e~ Clll!lmstry 
HLC Criierinn I Committee :t,..fember 
2010 
Cuniculnm Committee ~senta.lm!!, PES 
Faculty-to-Faculty R.epn!Sellt.l;tn'e, Cheimstry 
Assessmeilt QmimitteE R.epzesealam~. PES (spring only) 
20D9• 
NSSEE Ei.'alualicn C.ommittee Represotative, PES 
2008 

Dep;,nmem 
2018 
1.f.ember, Biochemisby Ascistmt Prof.essoir S'i!.arcli (Fill) 
2017 
Chair, .Biocliemistry Assistmt Profe.sor Search Committee CF~ 
Chair, Biochemistry Vhitmg k~isbat Pro~sor Search Committee (Spring) 
20Hi, 
Prognm. Coon:linator, Chemislry 
Chair, Enpoeering Cbamstry De.elopmer:t Committee 
11.ember, En.ironmental Science Sean::b. Committee 
2015 
Program Cooi:di:i:i.nor, Chemistry 
Lead ml.e in creation of Biccliemistry Prognm 
2014 
1'.f.ember, Chemi.-nyTsun:-Tracl.: SeaiciiCommittee 
2013 
l\.f.ember, Chemist!J' Tenme-Tracl.: md Biochemistry Sea.rcli Committees 
2012 
1'...f.ember, Biochemisby Seareh. Committee 

2011 
Prop;m1 Coan:lmamr, Ch.emisb)• 
Chair, Inmpnic Chea:cistry Search Cammittee 
M.ember; Chemistry Laboratory Coordinator Sean::h Committee 
:Member, Biochemisby Seareh. Committee 
2010 
Program Coonlinator, Chemish1• 
Chair-, Inmpnic ~ · Search Committee 
2009 
Propam Coordinator, Chemisby (summl!I' and f.all) 
Chair, A:mlytical Chemistry ~ C«nrnittee 
PES Faculty Ei.'l!lu.ation R.e ... oiew Committee 
2008 
Chair, Analytical Chl!Illl51:ry Searcli Committee 

Coowmnizy 
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National. 
2018 
Ex.am ll.uthoc, US Naliooal Chemistry Ol}'mpiad 
E.x.am Grader, US National Chemistry Ofympiad 
2017 

E.x.am AuthOI', US National Chemistry Olympi.id 
Exam Gradl!l·, IJS National Chemistry Ofympiad 
2016 
E.x.am Authoc, US National Chemistry Olympiad 
2015 
Ex.am Authoc, US Niltiomi Chemistry Oljmpiad 
2014 
&.am Authoc, US National Chemistry Ol}mpiad 
2013 
E.x.am Autb.ot-, US Naliooal Chemistry Oljmpiad 
2012 
EK.am Author, US National Chemistry Olympiad 
Wll 
EK.am Authoc, US N.i:ti<mal Chemistry Ol;mpiad 
2010 
Exam Authoc, US National Chemistry Ol;mpiad 
2009 
&am Authoc, US National Chemistry Ol;mpiad 
2008 
EK.am Author, US National Chemistry Olympiad 

Local 
2016 
Presenter, CMU scieru:e camp for middle school ;ctooents 

2014 
Presenter, GrtJ science camp for middle school students 
20~8 
Judge, w:esll!m Slope Science Fair. 
ChemistJy demonstration, W6tem Slope Scrence F.a.ir Av.,mis Ceremony 
Chemistry demonslration, Plateau Valley High School 

Achising: .!OO~Pffswt: 
UIIM!l!li.ty level 

2lll£ 
SOAR.sessions (i) 
'}()l7 

SOAR. se:.sions (l) 
2016 
SOAR sessions (l} 
1fili 
SOAR.sessions (1) 
2014 
SOAR. se,.,;sions (1) 

2013 
SOAR.se,.,;siom (l) 
2012 
SOAR.sessions (l ) 
2011 
SOAR. sessiom (1) 
2010 
SOAR. sessions (l ) 
2009 
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SOAR.sessiom (3) 
200& 
SOAR.sessiom (2) 

Departmm 1ei,e1 
2008-2018 Sen-ed as faculty ack'1501' for 10-30 mi.dents 
Hooors and A-ward~ 2003-Pre;en.t: 

Profess.i.om.J fu;perunce: 

Ple:i~ rtt0rd the a.umber ''item!i.lenots" ,·ou han listed :11.bo,e in the follomng utegoril!s, 
If you specify ifem,;.:'enob muler "other,.'' please pro-ride an opluationldefimtiun, 

3 

2 

Books O BookR.e-,iews Creath,e.Public11.tions 

Journal Artie.Its 

Co:nfenn~e Fre~en,tations 

Sabbatic3h 

Perlorm:uu:e.s 

:Exhibitions 

Fullbright 

3 

Pa~nts 

GJ':11.Dts-fundM aod non-funded 

Book Ch.<tptH 

5 Other (related to dhcipline) ._!Rei;_=_· _ ·e;r_foI_.;::.g,:1_11t...:pro;._:po~sa_ls ____________________ __. 
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Name: 

Timllfhy Michael o·~ 

Sta.rt Year r 2009 

Pr<>:gJ"llm: 
~'Sici!l Science. 

Deparfmeit: 
Physical ad En1..iromoental Sci.ence,s 

Faculty Ran 
("' .Profe:mxr 

PbD 

r Assi.stmt Profe.ssor 

U'llii:ersity ofColomdo, 'Boulder Chemistry 

~· 

COLORADO MESA 
UNIVERS I TY 

FuU-time Faculty Vita 

2008 

Edu~ation: (List all degrees beginning mth most rff'ent-indude- post d<ics :ind erlero.al certifieate~) 

Ph.D. Chanistcy and Biochemimy-Smnmer '.1:008 
B.S. Chemistry, summa c.um l.and6""Sprillg 2003, U:rsim:is College, PA 

Teachiug .!Ol3-Pi:esent: 
Courses T.mght 
CHEM 121, Principle:; ofCh.emisby 
CHEM 131, General Chemistry l 
CHEM B lL, General Chemistry l Lab 
Clifil,f 132, General Chemislly 2 
CHEM 132L, General~· 1 Lab 
CHEM 211, Quantitative AnaJ.y5is 
CHEM 2111-, Quantitati1.'1! .~-:;is Lab 
CHEM 301, Analytical~' 
CHD,:[ 301L, Anilytical Chemi.'"trj· Lab 
CHEM 322., Physical Chemistry 2 
CHD.f 341 , Advanced Lab 
CHEM 396, Topic;: Analytical (b.emisiry of Brewing 
CHEM 397, Stroctm~ Re:iearcb 
CHID.1411, .II.bin Group Elemenl:li 
CHEM 431, Instrumental Analysis 
CHEM 431L, Instrumental Analysis Lab 

E.,,idern:e ofContiJJJJ0\15 }mprm.·e:roeut 

2017: Made significant clw1geziiD:1Provement to CHEM 30 lL. Specifically, ! added a new lab exercise aimed at improving 
bmc an.a!ytical techn.iqu.es that students 'lliould have dei.:'l!cl.oped in General Chemistry. [ find, howe.-e:r, the;e 

techniques ara severely hckiog. In addition, 1 i:estiuctured the requireml!'.llts in lab to enhance the stud.eats' miting 
;and commumcation :.kills. 

2015: G:eafed a neu· and very successful topics rour-.e on the Analytical~ ofBrewin~. 
2013: Introduced aDl!P,' chree-weekhb into CHEM 431L. I cre.ited ihis bb basedoo the technique:; dei.'el.oped bymy 

p:n!'::ious :researdi. studec.ts to mea:rure iIBu s of beer samples for local 'bn!weries. 
2010: Rewrote a.U of the CHE!l.1 132 labs. ?,,.lost of the hbs Wl!l'1! !;imila:r to ones pre,iomty perfomted at CMU; b.owe.,er, 
se~-eral new eiq,erimenfs WWi! added. 
2009: 
hwrote all ofibe, CBF.M: 131 labs. Ma.rt oflhe labs were similar to one,, pra.iousl.ypedmmed at O.ID; howevec, 
se,;•eralnew experiments WWi! added 
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Comp!l!h!ly de\:-el.oped curriculum for CHEM 431/43 lL 

2008: C-0mpletely developed cmrieulum forCIID.i 211.l.211L 

ltmovati'i.'l! l..lafuriah,'Actii.iti6 
201 S: De-.'1!loped a haruh-on cm::uits lab in CHEM 43 L This al.lows s~ to aeat~ ciroiits aDd IDl!=n! components of 

circuits in the classroom and solidify conceph discussed in l&tw-e. 
2016: Dei.celoped a han&-olli cireuits ex~ in CJml,,f 431. This all.ov..'5 studs.rm; to ~ circuits .m.d meai;ure compo~ 

of cimut:s in the clazroam and solidify concepts dis!:ussed in ll!lcttlR. Nm year I will cru.te a lab l!Drcise based on 
the same coocepl 

2015: u-eated a=· topics camse on the Anal}'tical ·Chemistzy of Brening. This course was naotraditional in the sense 1hat it 
ccm!amed a wid,, ,-ariety of educational appr~. It included lecture:;, group work, homewod.:, in-class aDd take-­
home e..=, a graat deal ofhb v<'ork, the writing of a compi:ehe=ive lab report, oral pres.t!Iltarions, 3Dd di:icmsi= 
with/tours from local·~ in the .field. 

2013-preseut: Worked v.nth a local bll!!Wl!I'Y ('Ihe Rocl:slide Bn!wery) to me2!SUie IBUs of their beer S4fDPles as. part of a tv.·o­
weel CJIBM 43 lL lll)eriment 

2011: Created a two week mquiry based lab experimmt for CHEM 431 L. 
20 I 0: Implemented an atoms 6m appmacli to General Cliemistr}·. 'Ihi5 reqwred a complete 01,,erluul of !he cim:it:nlum. 

Added illl em.ting s:ymhl!lic lab (synthesis of nylon and oil oh~) to CHEM 13 lL. 
2009: Introduced i-clickEl'S into Genenl 0:1.emistry Clliriculum. 

Sup,errision ofStu,,ient Rewrcb/PrQie<:1f"-) 
201 S :Supeni:Sed 5 research students in 1he lab 
2017:Supen-ised 8 research students in the bb 
2016,::Supe,.ised 5 research students in the lab 
2015 :Supeni:Sed 7 resurch students in the lab 
2014:Supen.i:Sed 13 res.lW'Ch ~intbe lab 
2013:S.upen'lied 6Tesearch studenta in the lab 
2012:Supeni:Sed 4 research studenis in thefab 
201 l: Supen<ised 2 research studl!!Jlt; in the lab 
2010: Supen-i5ea 5 research stud~. m the lab 
20!l9 :Supen.i:Sed 2 research students in the Jab 

A ~criptionofthe rt!54!.m:h cm l,e seen below under "UIJPUD:1:ish4!d Research" 

Scholarship md Creatin '\York, :?003-Presmt: 
Sclmlanhip Rebted to Discipline 

Joumal Articles: 

Timothy M D'A.ndrea, Xu Zhang, Evan B. J ochnov.itz, T.G. Lindeman, CJ.SM. Simpson. Don Da\oid, Tom 
Curtiss, John R. Moms, G. Barney Ellison. Oxidation of Oiplic Films by Beams of Hydroxyl Radicals. J. Phys. 
Chem. B; 2-008; 1120) pp 535 - 544. 

Summer2014 
'"Thermal Decompositi.<l!l Kinetic:; o{Iso-.tlpha Aci.ck' pRSl!D.led at die American Society ofBrev.'lll.,!l Chemists Annual 
Confeence. Clricago, IL, J= 2014. 

Summer 2007 
''Oxidation of Organic Films by Beams ofHyclrm..·yl Radicals~ presented at the 62-•d Inte:ma·tional S)TilpOSium. on 
Moiecular Spectroscopy. Ohio !;tate Uni\<ersity, Columbus, OH 
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Fall2015 
''M:olEcuhr Beams of Highly Re.acti.'ICI! Species Part 2" ~ ;at the Physics 
Selllmi!I Serie:;. Colorado 1'.1esa Umversi.ty, Grand J=tion, CO. 

Spring2014 
"Moleadar Beams of Highly Re.active Species~ pre.emed. a.t the Pl:g'Sii:s Seminar Series. Colorado 'Mesa Umi.·ersi.1y, Gr.md 
.Junction, CO. 

Spring2009 
"The Physics of Heterogeneous Chani.sb)· and the Applications to Our Atmosphere" to be presented at the 
Physics CoUoquium. Mesa St.ate College, Grand Junction, CO. 

Spring2008 
''Oxidation of Organic Films by Beams of H)·droxyl Radicals" presented at the. Gas Phase Ion Chemisuy Semmar. 
University of Colorado, Boulder, CO. 

Fa.ll 2007 
Presented the methods used to create clean and intense molerular beams of h1•droxyl radic.als and reactively scatter 
them off the surface of thin films at Methods in Chemistry Seminar. Uni,.wsity of Colorado, Boulder, CO. 

Fall 2005 
Presented the methods used to study the matrix isolation. F'muiea--TransformJnfrared Spectroscopy of reactive 
intermediates at Methods in Chemistry Saninar. University of Colorado, Boclder, CO. 

Scholarship Related to Pedagogy in Discipline 

Publications: 
Timo&y M. D'AndFe;t, lame: Ayers. Geieral Chemistry Lab J,,.f.anual Fomirainliood Preu, '.?OB. 

Pre:;ecttti.ons: 
Spring 2015 
"Hop ·Chemistry in the Real World" presented.!$ part of CMU':; 1,1;.n· Talks Se.ii= Colorado Mesa Univenity, Grand 
Junctio11, CO. 

Spring2007 
~Interactive Student Learning is Just a Click Away'' presented at the First-Year International Chemistry 
Conference. Boulder, CO. 

Other: 
.Extemal Grants: 
NSF ll-00 grant !rubmitted 3 !> 511pportmg researcher. :MRI: Ac.quisitioo -0f an LCMS-ELSD Sp1tem for l'odergr.aduate 
Res.eart'h and Instruction at Colora,do Mesa l:nh-ermy .. January :!3, 2014. 
The gr.mt wa:; declined 

NSF ?i.00 grant submitted as supporting researcli.er. MRI: Acquisition &fan LChlS-ELSD System for Undergraduate 
Rewart'h andfD.m'udion at Colorado :Mesa l inin,rsitr. Janwi.ry :?3, :!:014. 
The grant 'R.'.IS declined. 

NSF 1,{RI grant 5Ubmitted ;as P .I., $13 9,572, :MR.I: Acquisition oh pyrol~is gas. clirom.rtogr.ipb/ma.ss spectrometer at Mesa 
Sta~ C.oUege.. April 21 , 2010. 
This grant was declined. 

NSF 'M:RP ~ submitmd as P .I., Sl-44,9&3, MRI-Rl: Ac,quisilicm of a pyrolysis ~ cliromatopaphlinas.s spectrometer at 
Mes:a State College. August 10, 2009. 
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Fundi.m!: Obtained: 

In 20141 was awarded a CMUFaculty Profes:.ionil De,;.'lilopm.entGrani for Sl.257. 

le. 2012 I Wil able to pw:chJ:!ie a Gas Chromatograph/Mass Spectrometer with money dr>nated to the departmsit by Dr. Ken 
Ko5aDke. 

Stu.dei:it ltesearc:b Piesenqli.ans: 
'The:mal Degradation oflso-Alpha Acids" ~ by Erin Bair at the Colorado- Mesa Unn-er-..:ity Studait Sbcm..::ase. 
Gr.md .Function,. CO. Sp:ri.Dg 2018. 

''Beer Blt!liVDlg Kinetics: R.ites ofThemial Decomposition oflso-Alpba Acids" preseuted by &illy Bi:y;mt :.it the C.olorado 
11esa Uni,w-.,jfy Student Shawc.i,;e.. Grand Junction, CO. Spring 2016. 

"Thermal Decomposition ofho-Aipm Acids' pre:.eJlil!d by Al£xa.n.dra ?vfilard l!:Ull Alex Brahmstnd at the Colorado Mesa 
Unn'l!!'Sity Student Sbo'l.\-ease, GnndJ'llilciion, CO. Spring 2015. 

"Th.ennal.Deeomposition ofko-Alpba Acid!;" pre:;.eo±ed by Jmie~ Go£!' and Kara O'Brien at the 24911. Amenc:an Chemical 

Society Natim2al Conf~. Dem-er, CO. March 2015. 

''Themial Decomposition of Iso-AJpha Acids" presemed by Al=mdra Milard and AlEll Brahmstead at the Colorado Mesa 
Unive.sity Student Showcase. Grand Junction., CO. Spring 2015. 

'Thennal Decomposition Kic.etiCll ofTuo-.ilpa Acids" presented by I= Short at the Colorado M.esa Uni,,ersi:ty Student 
Showcase.. Gr.Did Junction, CO. Spring- 2014. 

"Analysis oflso-Alpha Aci&; in order to Quantify Beer Bittern.es~" presented by I.am Vincent at~ Colo:rado hfes.a 
Univer.ity Student Sbou:case. GnndJ=ctio-n, CO. Spring 2013. 

' 'Quantifying the Bitterness of Beer: The~~ oflso-..Upha Acids" p~sente.d by Alm Felix at the Co-lorado M.e:;a 
Univ~ity :Stude11t Sho111-case. Grand JllJlct'ion, CO. Spring 2012. 

Unpubli!ihed r.esearch 
2009-2018: CHE!\.1397, Structmed .Reseal-ch 

Jin 2000 I became intere,.te.d in .m.alyzing beer. Beer ism intriguing syztem to stud}• as a.n analytical chemist. It is a 
complicated mixture ;md the oompo:,-ition is somedring bl'l!wers need to reproduce on ii regular bari,. The large majority of 
brewreries do not penoim sophisticated malytical analysi. of their samples; irr..te.ad they rn!y on simple ~t; and 
qu;ilitafm! descriptions of their bet=. The popuhricy of craft breweries has grown at an ahnning rate and ,cunmfly national. 
brewing competitions ba,-e been the measure of quality. C.nft breweries that l\'lll medals a.t large competitions pin national. 
iiltem:i= am, as a res.ult, their busi:Desses fl.ouruh. In order to wm ii med.a) at a major cmnpetil:ion, the beer submitted m.urt 
comoi.m to particular style. 1feasm:able qu.mfitie!; 5U!::h :as alrohol cOJJtent, color. and bitterness mustfall l\'Ubin a small 
r.mge ofvaJnes for ea.ch beer style. A.dditi-onally, off fl.n:ms alld low J.ei.-els of-coulamimtion cannot be present. Beers that 
precisely eooform to a ceiiam style of beer are the beers that perlbrm ll'ell in co~m. Brewer. have :;miple v.oays of 
momtoring color, ca:rbonation, and alcohol content. Bittemess of beers, on the other hand, is llll eidremely difficult thing to 
quantify. Brewers simply rel)• on VEl'Y rough calcubtions to estimate the bitteiDeZs ofbeer.i and rely simply on taste to 
analyze this. In additioo., b.ttteme:i5 is a l.'6)' difficult pa.rameter to reproduce, whidi presl!nts a major issue to breweries that 

strive for perlectioo.. As a result, I me worked with two Joc:al "brewerie!i, K=h ueek Brewing Company, The 
RJX:kslidie BieWl!l}', and The Ccwer Qub m O£der ,to ~ the bnteraes.s of their beer... In tum, the brewers pined 

,'ahiable mfoimation abmJ.t 
their brew process, which enabled lbem to estimate the bitiemess of future batches of'bee:r much moll!! aa:ara11eiy. 

The bitterness of beer is measured using an iutematimw bittemig unit (]BU). An mu repre5ellts the ppm 

co:nc:ent:ralicm of ~ compooncls called iso-a.lpha acids. Jso.,alpha acids coII1£ from a1pha acids in heps that have been 
i:someri:zied thnRigh bo.ilinr. The com"er:sion of alpha acids into iso-aJpha acich is a :rel.aii,,ily complic:ated proc:,e:zs, which 
depends on many bctors incl~ tempentura, time, ~ con.lent of the bo~ ll'Ort, ;md vigor of the boil Once tb.e iso­
alpha acids h.n:e been formed, ~y mmt be eim-acted from the hap~ .md into the fin:ished beer. In addition, iso-a.lpha acids 
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.ut! kno~'lli to degrade dne, to temperature and light Consequently, it is es"dremel.y <lifficult to know the ppm ccmcentratimi of 
iso-alpb.a aci.ds in a finished beer without me=uing it. 

Z..f.easurmg IBUs of a bee- is a cha)Jen~ng problem. Tuo-illpha acid cooeeIJJratioos lln! "l!IY low in beer.;_ Typically 
IBU's rang!! from 10-50. Ppm. is a lo'I\• concentration, .malogous to a blade of grass on a. football field. fu addition, these 
oompowuh IDJl51: be separated from .all od!B campool!D1s of a beer samp~ before they ;are .mal}'ud.. To accomplish tbi:; 

separation we use, high performmoe liquid. chromatography, HPLC. My early re~ sro.den.t5 focu-3. on preparing 

stmdard solutions ;and de.eloping HPLC mediods in order to completely isolate the iso-alpha acids. 0-~ standard 
soluti0115 of iso-;a]pha acids -«!l!le used to quantify the compotlllds. We ha.\'!! ~oye,d hro different methodz for this_ 

We inifially med iso-;a]pha acid. mm.thrd!l to create ,ealibraiicm CUJ\ces, the res:u1b of vdridi TiVel'I! ~ by a 
=earch stu.dem: o!f mine, Ahn Felix_ at fue CMU Student Showcase in 2011. Thi5 method wot:k.ed lrut u,as time ~ 
and tedious. A ·~ worth of WOJX would .result in the mu detennilliltion for a couple beer samples, As a rerolt, we 
began in,;~stigi!ling W!W melbodz of mu de.termination. Specific.ally_ we employed a method of intemal standard_ This 
method .allouced US to quantiq· mus. :in 3 small fr.11::ti1>n of the time required by C3libratian cun.-es_ In additioo, the pn!cir;.ion. 
of the lDl!:a.SUleille were f.ar superior. We were ,1ble to me.asura the IBUr. of bee.- sample!i to +l- 2 IBUs. at the 95~,l, 
confidence mten,aJ_ On.ce the debili of diiese experiments \Wii! worked out, we were able to successfolly mEaSUR lbe 

bitterne!is of 5 different beer .samples. in spring 2013 .. These rasults were presenil!d by my research student, Zach '1.rmcent, at 
the Q,,fil Student Showcase i:n.2013 _ 

Quan.ti.fyi:ag mus in beer ~le; was a grea.t research project for 1lJldergraduates_ This ~ g.r.e my students 
,'Ullable experience preparing 5tmdards and clomg quantitative .maly.sis ming sophisticated insfrumenbtion that ~ rommonly 
used in .malyti.cal la~ across the coun!Iy. In addition, this wmk embled us to cie,,elop a highly prerise and efficient method 
to quantify iso-alpba acids i:n JllllctuI;es. We ha,.-e built upon this early u'l>ik to fur:thec UDderstand the chemistry ·Ill iso-aJpba 

arids. 
As pre.'i1>usl:y mentioned, iso-.alpha acids degrade ,due to exposure to light and tempe.iture_ This decompor.ition adJi,; 

off furmrs to beer- and ad,;.~y affects the 5belf-li& of beer_ This is of great concern to brewers; bOl\ce\."l!l", the exact 
chemical mechanism of decomposrtion is currently tmmDl\'11. There is 2 lot of-«•cd: to be done until these mechanism:; ara 
well lill.deistand and oor m;earch, up to thiis point, has p1.-en w. an i.deal opportunity to contnlrute in this field. 

We an! currentl), m...-e:;tiptin_g the thamal decampositimi of iso-alpha acids. By mocitming hov. the ~tioo of 

iso-alpha acids de,gr.a_des ~ a :functionof tm¥, we hi!,,.-e been ;ible to measure rate cODStmts for the thei.mal de,oompo.citiOZL In 
the fill of 201 3, I had 5 resen:h ztudenb worlcing .in the I.b a minimum of 3 h01mlweel mil v.·e "!\we ,,ery succe.:;:;ml -«'Uh 
these experiment;. We cmitimied tbe,;e ,~ems and a great de.al of data w.is mllected in the .summer of2014 v.-ben two 
of my ztudenh. Jam£:; Goff and Gabe M:muzzi, w<Hked 40 hoursfweek fur 4 weeks in the lab_ This project ha:; allowed my 

1Mearch group to grow, which has resulted i:n a great deal of dati acquisrtion._ We ha.-e :ruccessfully mei!rored rate co~ 

at numerous dif'fe,1:ent temperatures_ Cmrently, we are measuring rate C'.Oilstant at 5'1!•.eral more temperature.z in order to more 
acC1.1r.1te!y determine an activation eDl!J.ID' for theml31 decomposition_ The maj ority of the d:tta we ha,;~ ~ollectEd s:ince 2013 
wa~ presented by two of~· research student. at lbe 249'" American Chemical Society Nati.on.tl C'.anference. Ibis information 
is extn!mely :important to lhe ~v..'lD.g industry because it gi,.- ,.duable i.n,.ight into die e.,-er-clwiging chemical compor~tioo 

of m a~g beer. l;\,'hen thes.e expenmenb Me finished, - uill publish the results i:n a peer-rei.-iewed.jomnal.. Furlbermore, 
P,a"e .are ~}' amlyzing the effect of pH and s1>lv,l!llt cm this degradation_ We ha\1! found., while Ibis re.a.dion does not seem 
to be dramatic~· infllienced by pH, it is certa:inl}· intluenoed by s.oh."'eIJi Specifically, the presence of u-aler dnmaiically 
increases the rate. of dec!JID]?OsifimL The:;e .results hn-e not be studied before and thes.e W!W experimeIJts uill foster many 

years of exciting and produ.cti'l.ee rese.arch experiences fol" un~tes-
A few rese.=h ~s ha.-e in~'eSligated thermal .d.ecompcr.ritil>D. of iso-.alpha acids aln!a.dy; bDl\"l!Ver, the data i.:s 

extremely limited. Further:mare, no ooe has cmrently detenn:ined all of the decom~on products_ fu 2012 I recm'l'!d 
:funding to purchase a g.is chrom.!tognph":mass 5))edrometer-. This piece of i:nstrument.rtioo mil allow us to successfully 
determine decomposition products of iso-alpha acids_ By knowing die sbrt:ing materii!l .md deeomp<citicm product!i as a 
fua.ci:icm ·of tempe.rature and time, this will alfow us to start elucidatmg chemi.cal ~ of decompo~ilion. This 
information is nnt well nndernood, but will be , ,ery valuable. For m.,'tmce, the ua.der.rtanding the chemical mechanie;ms by 
which iso-alpha acids themially degrade may allow mea=es to be taken to be1p pr.event or slow ®'l\'11: thesl! proc:esses and 
ultimately enhance the shelf-life of beer_ There is ,enough ezpe1imentation to be do111e to provide years of i.-aluable rese3:t"Cb 
oppornmitie:; to our chemistry majors_ Addition.ally, ,thi:; field of chemistry ~ a rehin.-ely new :and ~citing field of cbe.mistty 

and is an ;ar:ea in which we = cootmue to make significant ccmtnbldian:.. 
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Sernr-e !003-Pre-.sent: 
Unive£Sily: 
2018: 

• Acfu·e =ber ofEsS4!i1tul.Leaming Cororoittee 
• P.rticipated in M6a &pe,:ience event (10127 /18) 

2017: 
• Actii.1!! m.embar of.Esseni:w LeillmDg C.ammittee 

• Acli.e member ofDistinguishedFacultyCarnmitme 
• An active participant in a quantrtati,re literacy group who~ tisk has been to a-iluate our quantibfin! Jitera~, 

ll!quirement for essential Jearmng cour..es and ~elop rubrics for assessment 

• Continued participation in F aill ac 

• Pmi.cipated in m.<o Mesa Experience ei:ems, 4ll/l 7 md l:Ot.211'.2017 

2016: 
o Higher l.eamiDg Co~ion Criterion C.ommittee (Spring 2016) 
o Jt.iember ,of the Teaching and Lenning: E.cluati.on and lmpro\-ement Commit!~ 
,:, Esse.Dtial Leaming Committ~ member 
o D.istinguisbed Faculty Committee member 
o An 3C.'li.ve participant in a quamibr:i'-~ literacy group uohase aas.k has ·1ieen to l!l'llluate our quantitati,.·e liter.Icy requiremem:; 
mr essentw Jeaming counes and del.--elo_p mbriez for assessment. 
o :Student Sho'l'loease facilitator 
o CoDiinued parti.cip:rticm in F ac2Fac 
,:, Pmic.ipatedin a :r,,.1.a.,..sclio!.= e,:mt, 9/30/16 
'-' Participated in .Mesa Experienee e-.'l!llt; :3 ,'5:'16 

2015: 
o Hi.ghe: Leaming C.ommistion Critmon C.ommittee 
o Membe:r ·of the T,e.acbm~ a:nd Lemimr: fao;a]uation and. lmpro.'1!0lent Commitfee 
o Essential Leamiiig Committe.e member 
O Quantmtive Literacy c~ member 
o Repil!smted CMU at Fac2Fac meeting in Dem."a", l ()/22-10/23 
o Parli.cip.rted in a F ac2Fac v,eb:inar, 10il6/20i5 
o D.istin.guished Farulty committee IIl2lllber (Fill 20l5) 

c, ksi5'tant Director of Outdoor Prop.mi search commith!.e member 
o P.aiti.cipa1:ed in a ses!tion to e\oaio.de re.ult of critical tbmkiDg and vmtten com:r:mmication \'alue 111brics, l l/10,12015 
o Cliemistty Club am'isor (Spimg 2015) 
o Chemistry Department Coordimtor (Spring 2015) 
o Student Shou'l!ase f:acilitator 
o Preseited "Hop Cb.emim-y in the Real World" at die Mav Ta& e,;"etlt on 51'14!'15 
o Presented "'Molecular Beam:; of Highly Reaclir.re Molecales Part 2'" at C.ol01.ido Mesa Unn'e>ity, Physics Semma:t· Series 
o Parlicipated in a 'MavScliolars e.,ent, 10,'2.115 
::, Helped prepare dem01LSiratioz.s that uoere peiformed by the Chemistry Club loa: CMO's Homecoming Camnal 

2014: 
o Essential Leammg C.ommittee 1Dt!Illber 
,:, L'brazy commiftee secxetuy 

o Stu.dent Shawt:ase f:acilitator 
o High School Scliolars ~tiy cooniinator 
o Presenh!d "Molecular Be;;un, ofHighly :Reactive Molecules"' at Colorado Me5a Um'l!Gity, Ph)~ics Seminar Series 
o P.!Iticip.rted in Mesa Experience e1.'l!Dt on 2122114 
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O Participated .in .it.ia,.Schom event OD 9/26fl4 
o Participated in Exploring a J,.f.ajor Fair on 1'0.18fl4 
o Participated in e.-aluating the qumtitative liter.icy ,'<Ihle :rub:riic 
c, Acted. as judge for the "Sustam a Beard" event ~rad by the Sustainability Caum:i1 and Sexual Assault PreA1!nti.oIL 
Cruh 
o Re,lped prepare danoostratioos that~-penormed by the Chemisliy Qub forCMU's Hmnecoming Carni,-al 
o Helped oi:gamze a panel of professors to answer student questions regarding gradwte scli.ooi 
o Re,lped oi:ga:mze ,a panel of profess.or::; and students to anrnwquestions regardmgsu=erre:search oppOllUilifi.es 

2013 : 
o ~· committee secrata:r;· 
o StudeI!t Showcase bcililator 
o High School Scholars cl:i.emimy coordinatoc 

PaiticipatedinMesa Experi~ee\'ent on 3/14.113 
o Participated in Ma1:Scbolars e1.·ent on 9.127/13 
o Imite<!Dr. Ken Kosanke to gi,'1! ,a seminar on pyroteclmi.c:s 
o Was a .member ofa p:mel of professors to an5'1\'l!l" ~·questi.onsrepming gradum school 
o HeJped o~ a p.uu,1 0£ profe5= and stwEmi to answer questions regarding SIJIIII!lel" rese.ucli opportunities 
o Helped mse money through the ~ · Club to s.end studeDts to national American Chemical Society meetmg 

2012: 
o La.braiy committee secrata:r;· 
o High School Scholars chemistry coon:mutoc 
o Panicipated in three Mesa. ExperieDce e,iml5 
c, m:1:i~ Dr. Bamey Ellison to give a seminar on renewable ,enero- and glob.al climate change 

2011 · 
o Library committee membe:r 
c, Hi~ School Scholars chemistry coordm.rlor 
o Paiticipated in Explocinp Maj or Fair on l0.'11/11 
o Pafoimed demonstrations for new mad:eting commerci.lk 

2010: 
o librai)• committee member 
,:, High School Sclmm chemistry coonlinatoc 
c, Participated in MavScholar eveIJt oo. 9/9/10 
c, Pmi.cip.ated in Mesa State Experience program OD Wl9.tl0 
c, I:n,,j~ Dr. Barney .Ellison to give a seminar on :renewable energy and glob.al climate change 

2009: 
-=· Libracy committee membe:r 
r.:, High School Sclmws chemistry cooiilinat« 
,-, P.uticipated in Me.a Strte, Experience program OD l 0:1/09 

Department: 
2018 : 
o Cha:ir of' Assistant Professor ofBiocliem.istry seareh committee 
o Activ.e participant in our department program fl!'lirn· 

• Wrofi! Anaiy-cilli of Student Dl!IllADlli and Success section of our program re1::il!'Vi' 

o He]ped edit OiEM l 32L ~ aod prepare them for publication (fall 2018) 

2017: 
o Active member of Visi:ti.ng Profe:isoc 0£B1ochmustry search committee 
o Chemisfiy Chib :active participant 
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2016: 
o Clwr ofChemislry Lab Comdmtor uarob. commiflee 
o Chemistry Club aclne-e ~an.t 
2015: 
c, Chemistry Club ad\isar (Spring 2015) 

2014: 
o Chemistry Coon:limtor 
o ClwnistJ:y Club ad,isor 
o Member of chemistry il!nme-trac:k SEaarCh committee (Spring) 
c, ).fember of c:hemritry inslrnctor s:earch commirtee 
o Helped develop and implement assessment strategies for chemistry «1U1.e; 

o He3ped raise money through die Cbemi.."tr}' Club to send studems to natiaoil ~= Chemical Society meeting 

2013 : 
o ChemistJy Coordmator 
o Chemistry Chtb ad,-isor 
o 1'.lember of c:bemimy temu-e-track s-Nicli committee (fall) 
o Helped .de.el.op and implement as.es=ient :;;trategil!S for chemistry cour-.oes 

201'.l : 
:::, Chemist?)• Coonlimtor 

::, Member of lai!.l.IJ'e-track ~- ~.ecan:h (Spring) 
o Chemistry Club ad,-i'A! 

2011: 
,:, Chair of'Chemistry Lab Cocm!:imtor seuch co1Dlm1tee 
o :Member of two tl!IIU.1"1!-tr.lc:k chl!Illl!rtJ:y searcbe::; 

2010: 
o Member of cliemi..e.try temn-e-tiack ~ committee (Fall) 
c, Member ofphysic.u science eommittee for dllil.b,ed studenn. :in the lab!'field 

2009: 
o Member of physical science committee foir disabled student:; in tbe l.abl'lield 

Community: 
2017: Spent .m afternoon with approT..imately20 middle school studl!Ilis tiom Sikertol!. perfmmmg lab ,e~l!IlG.'' 
teaching basic ~1I)" =.d tri,...ing .tour.; of lab.:; 
2014: 
o Presemed. a talk at the :t..le5a Cour:ity Library for the Jllllior Sci.eati:rt Series 1!111:ided "Cbemistry in Action" 
c, ~'I! u imen.u:'l\•for local DeWs stalicm, KE.CO, on 213,!14 
o P.rti~ted in Phy.ics Club pwnpkm drop 

2013: 
o Presented. a talk at the :t,,le5a County ~· fO!" the .hmior Sci.enfut Serie entifll!d ''Energy and the M3gi.cal World of 
Chemistry'' 
o Perf.onned demonstrations for a cliewimy camp at ~ John McCoonell Ma1h 3Ild Scil!IlCe C.enter- on 7/19:B 
o Completed NSF/NIH sun.'l!J' of doctonte recipi.ems. 
O Pezfonned demonsfratiom ;md ~.-e lab tour:. to ~ 60 middle sclmol student; OD. 4/22.,'13 

2012: 
o °'1µmzed ;md assi:;ted in a Chemistry Family Night at the Jobn J,.kCoXlllell Ma&. and Science ,Center 
o P.irticipated in an ACT cmriculmn smv,ey 

o &!gio.m! sci= fair jtminr fimh judge 
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2011: 
o RJ!giona) science fair junior fuiah judge 

2010: 
o Helped middle school student penorm lab ~--ts for- her 5Cll!Dce fair project 
0 ~gional scimci? W1" juw.o:r finak jndge 

2()::)9 : 

o R.egional sci= f.a.ir junior finak jndgl! 

.\.chising 100J--Present: 

Uni1,:mity· 
2017: 
o Participated in one SOAR. session 
2016: 
o P.a.rti.cipated in one SOAR. session 
2015: 
o Participated in one SOAR. sl!ssion 

2014: 
o Participated in one SOAR sl!ss.ion 

2013: 
o P.u:ricipated in two SOAR. =si= 

2012: 
o Pa.iticipated in m·o SOAR 56ta= 

20B: 
o Pa.tticipate..d in SOAR sesrion 

2010: 
c, Participated in S0.4R session 

2009: 
o Participated in SOAR ses:sioo. 

I}gparlment 
2018: 
o Actr:e participant in Chem:islJy Oub 
c, Ach'Ued .appro:mnatily 35 .5tude.nis each semester 
2017: 
o Acti,;,e pa:rtic:ipmt in Chem:islly Oub 
o A.ch~ .rppro.ximately 30 student; each semester 
o :Sub!Xlitted approximately 25 lette-s ofreecmmendation 
2016: 
o Acti,;.e pa:rticipmt in Chemistry Oub 

~· Am~ 20~30 stud.ems each semester 
o Submitted approximately 40 letters of recommendation 
2015: 
o Ach-iso.-ofthe Chemisn)• Oub (Spring 2015) 
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o Amued .20-30 stwieDt9 each~ 
o Submitted approximately2S letters of:recommend3tion 

2014: 
o Advisor of the Chemistry Oub 
c, Advised app:ro~ 30 student. ecam seme:.tec 
o Submitted ~tely 30 letter.; of recommen.daticm 

2013: 
o Ad,1i.sorofthe Chemistry Cub 
o Achued about 20 students sch semestec 
o Submitted approximately 30 letters ofncommendation 

2012: 
,:, Am>isor of the Chemistry Oub 
o Amised approxim.adely 25 slud.en,,t; each semester 
o Submitted cnrer20 l.ettersof:reccmmendation 

2011 : 
O Advi.9l!d. approximately 25 5ludent eam semester 
o Submitted approximately 20 letters ofrecomJ:Ileildaton 
c• Panicipa~ in a Chemistry ~ Night to adrue :incoming chemistry majoxs on 9/7/11 

201-0: 
o Ach-isi!d app:rolDlD.ltely 30 studeol:s eadi seme:l'ler 
o Submitted approximately 12 l.etters of~on 

2009: 
o Ach"lSed approxmrately 15 student:; each semester 
o Subnritted a few letter.; ofll!Commendati.on 

Honors and Amtrd~ 2003-Pre~ent: 

Gmdua.te Stu.dent Incentive Award-Spring 2Q0j 
Graduate Teaching Ex.cellence Awani-Fall 2003, Spring 2004 
Member of Phi Beta Kappa- Spring 2003 
American Chemical Society Annual A11,.ard-Spring 2003 

ProfessionaJ ~rience: 

Plea~ rerord tht a.umber "items!ennts'' yon h:1.e listed abon in the follomJJ.g rate~ries. 
If rou sperify item~/en•nt.s Ullder "othn.'" pli!a~ proride an aplan:irionidefinimm, 

O Books O Book fu!t-iews O Creatin Publk·ations 

I Jonmllll Artide-; 0 Perform:inres O P':lte:11.ts 

3 Confel't!IICt Pre1e11t:ifion~ 0 Exhibitions 5 Grants-funde-d and non-funded 

O Sabbatiuls O Fullbri~t O Book Ch.-tpter 

8 Other (related to duriplin•) ls.mmarlalb, Ma-.'flilk, 2:publitatiol!S o!Lllb Mmls 
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Name: 

Sanmel E Lohse 

Start \'ur: 2014 

Program: 
Physical Sci.enc-es 

Department: 
Phy:;ical .and Envinmmental Sciences 

F.acult,,- Rank 
r Professor 

PhD 

Ii'· Assi:stmt- Professor 

rmstructor 

Uni,."E!iity of OregDII 

~ · 

COWRAJ)O MESA 
UNIVERS ITY 

Full-time Faculty Vita 

2011 

Educ.-ation: (Li~t all degrees beginning mth mo.st 1'ec.-ent-ind11.de post dDc~ :ind e:rtenial certificates) 

2011-2014 Po~doctoral.R2searcberUDiversity oflllioois 

2011 PhD Chemisuy, Unfrersit•ofOregoo 

Dissertation Tille: "Direct ~'ll.lbM.is of duolam,.protected gold nanopanicles Uiing Bmtte salts as ii?Jld p.IK1I!"Sor..: Im.'@.li~lion; of 
~and ·shl!ll fomumDll and core grov,1h" 

2005 M.S. Chemistty, Idaho Smte Um-err.it)' 

2005 B.S. Chemistry, Idaho Sm."e Uni\:ersi~· 

2003 B.S. Bioclianistry, Idaho Sime Unil:ernt~r 

T Hching .20413-Pre~eot: 
C.cµ:rr,g; Lancht 
CEEM Bl (Genm.l Cbemi.tty) 
CHEM l31L (Gen!!nl Cbemi;;tn·La.h) 
CHEM 132 (General Chemistrv ID 
CHEM B?L (Gmeral Oernimy Lab) 
CHEM 151 tf,n~neerin: Oewimy) 
CHEM J s 3 L(Eni::ineerini:: Qeroimy Lab) 
CHEM 301 (Analytic.al Chemistrv) 
CHEM 301L (Amlvti.c.al Chemistry Lib) 
CHEM 311 I.(Cn:pmc: Qemi:;txy ub U 
CHE1\.l 312L (QJ;:;anic De:roi:;txy lib ID 
CHEM m Adsr:ans:ed laboratozy 
CHEM 351 (Ip.oraamc Chemistry) 
CHEM 397 (Strudmed :&esearch} 
<JiE11431 (Jn:;;trnmenW Analysis) 
CREM 431L a,.,tn,meota] Analysis) 
UNIV 1 Ql ,(Iin;t Ye;ar Cplle;:e Succe5'a,) 

fa"idena; of CoilOIIllous Improvement 
f4ucation Wm.ksbopsiSeminars 
Smnroer '>OJ s A;CS Gz;ee;n Cberoi•kY Confeo:cce $<,cral Justii:g e" Su;;t;aioabilib: in Educatioo Lec:tw:e S"'fie:; ;md 

Wo«ksbiw 
Spring 2017.. CMU faculty Dei.-elopment Seminar_ Breaking the Iron Cy;e of Povertv: Tools for- Incre.iajng Educational 

Success. 
F;ill 2017 C&FN Webinac Artificial lntelli;eru:e-B;>:>ed L~ Took- Hera: Adapti\]! Leam:ini:: at Empxy UWJ!l!J',iity 

Iransf91med Student Enpu,nent :md PreaCourn Prep;u:ation. 
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lmiP1::atiftMateriaklAd;iyjjjg; 
l Online DS:iez· sessi®s fox f9JIQ) Cbernisby· al19'.E .stvderrts i 1iztw small rn,rw ernrimwoent tg review £0liCie 

mzferiah prior to ex;mis_ Online ravil!w se:;:rion:; are hosted through Goode Chat 
2. Demonstration-based group leaming activities in CHEM Bl/'132 3lld OIBM 351_ 

I. Sprillg 20 l 5 (Nicb.ow Currv): Stability ,of Gold nanooorticl.es \\"rth diffeR!ot smface co3tinp in biological mecfu 
2. SUIDIIIE!l' 2015 Dack Brya.pt): Gold .nmoparticle tno.sport in mesoccrms as a ftmdion of size and shape 
3_ Summer 2015 Gake Willia.ms): An qpto$clropic DOse m detect engig.eered ll,jlllD'D3rlicles based on dffi"ermce:s in smnce 
chMlmby 
4 S,;rmmer: 201 'i Ooe- Delanefr GoJd oanQll;m;icle ag117=3tion in hioloi:is:al media ilSt il function of 5Ylface cberni:stty 
5. Fall 2015/Spring 2016 Qake Williaim.); An opt~no;e iodete::tengineer;edn.anoparticles ba5ed ondifference,s in 
surface chemistrv 
6. Sprillg 2016 aared Boumt): Gold na:nownicle aggregation in biological media as a function of SUJ.n<:e chigznstrv 
7 Surorner: 2016:Fall ?017 O;u:ed Bom::et·'Kac,·la MU(llhyiKeny Kilrnin-,kj)- Gold nawp;qtjcle a~atioo in biolo~ca.J 
rnedi;;• iii ,I fiw:tio:n pf :rurf.rne drerniw 
8. Summer ~016 (Ahn Thombum): Lcng"tem storage stability,o·f gold n.moparticles 
9. Fall 2016 (Erin Bail·. Sophie Fortner): Gold n.anopazti.cle aezregatico iD biological media as a function of.smfai:e 
chemistry 
l O Fall 2016-Sprizi.: 2017; ~ "tm;a~ :stahiJiQ' of ~ld 11anP;Partid.e, 
1 J SprigL! '0].'7-eun;ent(O:n:is :Vandeumm); Gold nanm;wticle ilg=12tion in bjoJol:iiraJ media ii'> ii functioo ofs;mf,i;:e 
chemistiy 
11. Fill20l7-<mrent (Jenna Dandurand): Proteininteradiom mth fnnctionalized.goldnanoparticl6 
13. 5Wllllll!:l" 20!S-cun;mt t'T ori Catlett). Gold nannparticle ;agennrion in boiolorual medi.., a;. a function of surfa~e cbemisl:ry 
14 Surnrner 2mkuruot (Kimbri Hew) P!iltin1nn nanqp;ptis:Jes a5 by,dm:rilylation rataJys,; 

~holarship Uld Creath-e Work,.100!-P:re~ent: 
Scholarship Rel;rt:ed to Discipline 

Bool. Chaptus 
} _ Lohse. S..E. '1.lillifluidic Syziihesi.s ,ofMeial Nmopart.ides 11,-idi Controlled Si22s ;md Sha.pes_" ~bnamateriah 

Synthesis: A Practical Guide_ C.S.S.R... Kumar, ~or. De, Gruyter Publishing_ Accepted.. 

Joumal Articles 
1. Kharazi.an, B.; Lohse, S.E.; Ghasemi, F .; Rooufi, M.; Saei, AA.; Hashemi, F .. . Mahmoudi, M_ "Bare 

surfaces of gold nanoparticle induces inflammation throug'h umo(ding of plasma fibrinogen.· Scientific Reports. 
2018, B. 12:557 _ 

2. Olenick, LL.; Troiano, J.M_; Vartanian, A.; Melby, E.S_; Mensch, AC .... Lohse, S.E.; Zhang, Xi; Kuech, T_R ___ _ 
Geiger, EM. "Lipid Corona FoJ1T18tion from Nanopartiole Interactions with Bilayers." Chem 2018, 4, 
2709-2723. 

3 .. Lohse, 5.E.; Abadeer, N_; Zoloty, M_; Newman, LA; White, J.C-, Murphy, C_J. Naoomateria1 probes ill the 
envirooment Gold naooparticle soil retention and environmental stability as a function of surface chemistry. 
ACS Sustainable Chem Eng 2017. Accepted. 

4. Saei, AA.; Yazdani, M.; Lohse, S.E; Bakhtiary, Z.; Ghavami, M. et aL Naooparlicle surface functionality 
dictates cei:Jular and systemic toxicity_ Chem Mater 2017, 29, 6578. 

5. Loh.se, S.E.;* Melby, E.S./ Pmt, J_-Y_; Murphy, C.J_; Pedersen, J..A. "Cascading bioeffeets of nanoparticle 
fu.nctionallzations: Surface chemistry dictater. protein corona composition ar,d subse,que111t interaction with 
model cell membranes_• ACS Nano 2017, 11, 5489~ 
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6. Mahmoodi, M.; Lohse, S.E.; Murphy, C.J.; Suslicii;, K.S. Identification of nanopartlcles with a ,colorimetric 
sensor array. ACS Sensor.; 2016., 1, 17_ 

5. Qui, TA; Bozich, J.S.; Leihse, S.E.; Vartanian, A.M.; Jacob, LM.; Meyer, B.M. Gunsolus, I.L; Niemuth, 
N.J.; Murphy, C.J., Haynes, C.L. ; ~er, R.D. Gene expression as an indicator of tthe molecular response and 
toxicity in the bacterium Shewane!la oneidensis and the water flea Daphnia magna exposed to tunclionalized 
gold naooparticies. Errvirof:j Sci:" N.ano 2015, 2, 615-629. 

6. Melby, E.S.; Mensch, A.C.; Lohse, S.E.; Hu, D.; Orr, G.; Murphy, C.J.; Hamers, R,J.; Pedersen, JA 
f ormation of supported lipid bilaye15 containing phase-segregated domains and their irrteraclion with gold 
nanoparticles. Environ Sci: Nano 2016, Advci!Jce article onfine. 

7. Jacobson, KH.; Gunsolus, LL; Kuech, T.R.; Troiw,o, J.M.; Melby, E.S.; Lohse, S.E.; Hu, D.; Chrisler, 
W.B.; Murphy, C.J.; Orr, G. Geiger, F.M.; Haynes, C.L; Pederaen, JA Lipopolysaccharldedensilyand 
structure governs the extent and distance of nanoparticle irrteraction with actual and modet bacterial outer 
membranes. Environ .. Sci. Tech., 2015, Environ Sci Technol 2015, 49, 10642. 

8. Fet1g, Z..V .. ; Gunsolus, IJL. ; Qiu, TA; Hurley, K.R.; Nyberg, L.H.; Frew, H.; Johnson, KP.; Vartanian, A.M.; 
Jaco'!>, L.M.; Lohse, S.E.; Toretli, M.D.; Hamers, R.; Murphy, C .. ; Haynes, C. Impacts of ,golrl nanoparticle 
charge and ligand type on surta ce binding and toxicify to ,gram-negative and ,gram-positive bacteria. Chem. 
Sci. 2015, Advance ar!icle online. 

9. Domin,,."Uez, G.A.; Lohse, S.E.; Tarelli, M.D.; Mmphy, CJ.; :Hmnl!I!,, RJ .; Orr, G~o\..; Klsper, IU>. Diffi!r:enoe!i in molecu.la:r 
ll!reIILCtioo of Wll!lll?mrarisls v.ilh lhe gut of Dsplmia magiis:: ~s in dwge and li,g:and. smfac:Hhemistry impacts cellular, 

Olti.da:ti:i-e s=s mid gem.e eiq,nssiim. .tqwmc Ttm'c.oUJ'D: 20ldi . .t.rivmrc~ aniclli un/iM_ 

10. Torelli, MD.; Putam, B-o\..; Tan, Y.; Loh;e, S .E.; :Mm:phy; C'..J.; ih:m.lm, R.J. Qn:mtinm·e d&emrinat:icm of ligand densities OD 

llil!llomati!ri:tls by X-ray pfwroeleoro~ spedro;copy. A.CS.Jppitid Matmal.: amJ limn;f/J.Cll:. . 21l14. Arivana artick. onlim1. 

11. Troi.mo, J .hi.; Olenick, LL.; Enedi, T.R.; Me.lby, E,S.; lhl, .D.; Lohse, S.E.; :Mensch,A.C.; ~"Ull.,. "!.l; VJl11mlian, AM. et 
al. Dil'l!ct probes of 4 nm-4:iamel!W gold nmoparti.des inmacting v,ilh suppartEd lipid bilayers. .k>=rt:J cf Phy;iroi Chmi&l'l'.I' C. 

WU .• 4di.:anc-" m-ricw onlimi. 

12 . Gim:;olus, IL~ K11, D.; ~ C.; Lohie, SE.; LeE, CS.; Hamefi, RJ.; )>{11q)hy, CJ.; Orr, G.; Haynes, CL. Facile method to 
mm the bacterial c-ell smfic1: for rupe,r-resolmiOll fl.lxm!sO!DCe microscopy.h1a.y.it. 2014, IJ9, 3174-3178. 

13. Bwich, J.; Loh;e,. SE.; Torelli, M.; Hamers, RJ.; Mm:ph}·, CJ.; Klsper. R.D. Acute· mid chrome IDXicity of fimdiOflail:ize gold 
nsnopartides in.D. Milgna. Em•ironmmtm' Scifflc.ri NmfD 2014, l, 260-270. 

14. Alkilsny, A.M. ; BoulcJ,;, S.P .; Lohse,, S.E.; Thompson, L.B.; Mmph:y, C.J. Roming-peptide-coojogali!d gold llollllOIOOS: The effect 
of amino acid se.queoce disphl}· o.n lll!D'1rod uptab! and c-ell-ular proliferatiDll. Bw-011f1J.~ C/Jrimisl1J' 20U, 25, lHl2-l l 71. 

15. Y~, J.-A; Lohse, S.K ; 1fmp!J.y, C.J . ~ cellnlauespaose to naoopsrtides \iasmfac1:ehemisby .and .awegation. Small. 
1014, 10, 1642-HiSJ . 

16. Lohse,. S.E.; B111rov.-s, ND.; Sanibelli, L.; Iiz-Mamm, L .. M:.; 1fmphy, CJ. ~ noble melBl na.noaystal groll'l:h: The role 
of halide,. Chfmi.11J• r>flt!atllrials 21U.3, lti. 3443. 

17. Mabmaudi, !.i..; Lohse, S.E.; Mu.'J)h}-, CJ.; Suslick, K..S. Variation of protein co:rima. compositioo. :full<mmg plasmomc beating of 

gold~s. h'anolmt-.; 1014, 14, 6-12. 

18. Lohse,. S .E. ~ Eller, J.R; s.iuipalan, :S.T.; Pil!WS, 1Ut.; !.fmphy, CJ. A simple milliflwctic bell.chtop reactor for 1lle ltigh­

~ syntbem .md 1imctiooalizati of gold 1lllIIOpSltitle. -v.itb. diffl!lellt 5Wl!5 and shapes. ACS Nano 2013, 7, 4135-4150. 

19. Lohse,. SE.; Mlllphy,C.J. The qne;t mr shape control: A hislt!ry of gold nanorod !i}'llthesois. CJu/mistry ofMilt'11'ial::. 2013, 15, 
1251-1160. 
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20. Lome. S.E.; Mmphy, CJ. Colloidal zwwpattide applica1iOPS: from biomedicine ID l!Dl!IID'· Juumal ofth11 .br.l!ri&tm Ch11micai 
~-. 2012, 134, l:5(!07. 

21. Yang, J.-A; Lohse, ~.E.; Boulos, S.P.; Mmp!iy, C.lf. The early lif.e of gald ILHD.Orock Temporal separation of amiso1ropic and. 

isotropic ~"11,1n..JoJiT/'ISJqfClu&m Scimrc11. l0.U, 13, 779. 

22. Alkilany, A:.(; Lohse,. S.E.; Ymphy, CJ. Toe gold mmdard: Gold n..mopani.cle blmlries to UIJdecstmd !he naoo-loo iDterf.ace. 
AUOWlti oj'Chenica! 1<£s.eudi. 2012, 46, 650~6 l. 

23. Stlllkm, D.P.; Loose, S.E.; Hutclli5cm, JE.; Nll:SOll, J.A.. Jn1ellaioas ben;,eennattmaJ.OJpllicmattermdgoldllllJIQpllil:id 
51abiliried.1Pliib. di.ffenm: mpmc capping a:gems. EmiMrmwlf:fa! Sd'8lu tmd Tfldmalogv 2011, 4.5, 323fL 

24Lobsl!!', S.E.; Dahl, 1 A.; Hmchisoo, J.E. Direct 51'1l!besis of ~e 'l\':Uer-solubl.e timc1im:laliz.e gold ~des using Bnme sallS 
115 tipndprecurso5.Langll'luir2010, 16, '.1504. 

25. Lohse, S.E.; PJ>Selttrl!ter, I J. Photo=idati.oa of aque,au; trithlDroethy~ lll:ili!g .a btm}'lllll" photoc~>stuilh RaCDDll prog:t:1!'36 
Imlllitared ,ia micro-head.space GC,MS. Miaw.htnniaJl JoJ1nraJ 1,006, S1, 66. 

C-ODference Pnse:atati.on 
1. lirm &Nwr. Frmrtfrmalclltl Gold NID!opartfr~ 5~ CJwmi.wy mid l!iocomparibility Compa1wi ill Two Madfi Orgtmisms D. 

~ and S. omlidtlfilfr. ACS Fllll Natio:!ll!J. MeetiJig. Indi:mspofu, IN. Sept. ZOU. 

1. A milqfluidic. mn:ironmtmtft,r higll-throughp:ut .J.u.1v'P 5Jt'Mril:ds • .fimaionoli7.atitm, tD1d monitwing. Sll5tainllble Nanotechnology 

Orpnizstio.n Ccmf.ezmc~ ~IHI, VA. ND11'~ 2012. 

4. FwrdNmaJ'i.wd go':d ~anoptD"tidi' :;;y71tJ1e;;is kl a micl'qf!wdic '/YNK1or. Wilb Core}' Koch. O;egoa I,,,fateri:!J. Sd.em::e mstitme 

S}mpo5imn. Gl.ened.en Beach, OR. Dtc~mbu 2008. 

6. ltltmtqlc.atiO'fl of a ;t111pH.11i«tn'fl .IL"'U aptamu frrt' tfle s;J'Jftl!m; q/ go-!d lflDfl1l'Od!. ACS s~ Nstio:ul '.'>f.eeting. Sall Lsi:e ctty, 

tJ'1'. March 2008. 

:. Dir«t SJ'lltr.'1:;ifi qfft11cti.o~alcsl goJd nanopamcJ11; .f7'om Brmt. :;ak:i. ACS Fall Nalismal. I\.'leeting. Phila,:!e!pooi, PA. August 

WOil 

Bookre'l.iews 

Books 

Jomnal. Articles 
l. Hallaq_, T.G.; Holman, R. W.; Lohse, SJ;. Podrasts f.or pre-lsbomtary 5tndem pieparalion for orgalric d1emistry: 11 D!dpe for 

collabmati0!1111'ith 1.mi'lzers;il}' media. specialists. IM ClwmiCIIJ EdrK.ator 20Jil, 16, 152. 
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Conference ~mtition 

Book re•,:iew:; 

Technical. R,epoxts 

Book Chapters 

Cwfive Wild< Relates! to Discipline 

PubJicatiOIIS 

I.COLORADO :MESA ffi\:I\"ESITY FPDF PROPOSAL. AY 1017 - 18. Tl'ansformatiom of fnnctionalized 
gold nanoparticJes in eminmmental and biological media. $900 awarded. 

'.?. COLORWO MESA UNI\TSITY FPDF PROPOSAL. AY 2016 - 17. T1-ans.formation-s offunctionalized 
gold nanopartides in en1iron.mental and biological media. SZOOO inrnrded. 

3. COLOR.WO A:1£SA lll'\'IYESITY FPDF PROPOSAL. AY 201:; - 16. frans.fonnatio.us of iunctionalized 
gold nanopartides in emironmentaf and biological media. $1200 al\'ai-ded. 

-1. COLOR.WO );J:ESA UJ\•TITSffi"fPDF PROPOSAL. AY ?OU-15. Tl'ansfo1m.atiom offunctionalized 
gold nanoparticJes in emironmental and biological media. S3000 a-warded. 

5. Lohs.e, S.E.; Mmphy c_J_ lr11d1.1r.ttmding Bm;ic; A.:pea:; of F.u.ri.aionalized Goid,YanOr'Od l-'prm in vitro Using Ntmop!'ON X-r,'l)' 
FluOl'fiS«mt:4. ~=· User Proposal: Cenrer for Nanomaterials. Jm•uy 2012 . • \'!JU.pprm·«J.. 

6. :Mmphy, CJ. U~ tM btfluenc41. oj'Gt>!d Nan01'Dd Surfac~ Cl.iemi."1r,I• and .A.']J«! Ratio on Em.:in»TJ1W1ra[and Bio/qgic.al 
lntwactitmS and .Jpp1ic.ati~. Camille and Henry DTeyfus Foondation. Pos1rloctmal. Fellav,:ship in EmiromnecillLl Chemistiy. 
b~st 201JL Not Flllfdm. 

7. LoN,. SE.; Mmphy_ C.J. bn-estigariom qf Fimaio7laliz«I Gold ,\'tmmod Fomumori. America Competes ill.(11emistty. NSF. April 
2011. Not FIDfiH/J/1. 

&. Hsben, P.M.; Lohse, S.E.; Hutchison,. J.iEL; Ka"'S!L, 5. lrr+'Arrigating th11 grrM'!h qf tmol-,W1bi!i.ulti go.Id nanoparlicll/J by S:.4XS. 
Almm!:ed Light SDUit:e, Bakeley Natiooal Laboralmies. DKmibec 20ffl'0 AJ,cil 2011. 

J. Lohse, SE. GrHn ~J'l~&i .. of F~Jir,qd Gold ,Yanopamc/.11.s.. NSF-IGER.T Fellav,"5.hip Application. 2008-2010. 

Patents 

I. TF12.09J-US. Ca~ J. Mmpb}-; Samuel E. Lohse; JOllllthaD. R. Eller. COllliml.Dus f'loa- .RJ!artor and Il.ielhod for Nsnapartide 
Symhe;js. July2511,, '.!OB. 2016. 

Unpublished rese;arch 

Sabbaticals 
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Amex;ic:w Oewic;al Society (WOS-2015) 
Su.staioahle N;moteclmolo;y Qq:;mizatioo QOP-2015) 

~N! 1003-Present: 
Uni~-ertjty 

Uon,er5tty Commitrees: 
1. Undergraduate Cmrieulmn Committee. PES ~~-e. F2017-cwre.nt 
2. Graduate Studi6 Ad.-i!;ory C:Ouncil.. S10l7-emrent 

Deparlment 

F 201 S: Assisted '1'1-ith collectioo ami :preZll!Dt.i.tion of Chemistry program asse.smem data 
2015-.'.lOlS: Participated in Dep3Ifm!mt Hiring c~mmittees 

Commimity 

Nat.i.oml 

.\d,i~in.g 100J-Pre~ent: 

Umversity level 

J.inuary 2015. Ai.~ed in stwl.em ad\.'1$Illg as part of 1.ie:;a Ori~mation. 
2015-4:Ull1!1Jt. O,fil Chl!l:IllS1Iy Club Ach-i.sor 
2017-Curreot. UNIV 101 FYIImiructor 

Rono.rs :ulli Affllrd~ !OOJ-Present: 

N.ati.o.Iw 

L2Ciil 
• Best Talk Finafat. 3rd Annual Postdoctoral Resean:h S)-mposmm. Becl:m:m Instinm,, ,Jniver-. ..i!y of Illinois Urban:!-

Cbampaig11.. 1umry 2~, 1013-. 

• NSF-lGERTFellow. Uni~wsjiy of()regoo. lOOS-2010 

Professioml Experience: 
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Please l'KOrd the o.umbu "items.•'~not5'' }·on ha-re listed abon £n the follom:ng t'ategor.ies. 

25 

7 

If yon i.~ify item&l~nnts 1mdel' "otbel'," please poo.ide an e:q:ilaoafion/defmiti-011. 

Books Book Rni~ws C~atin JPnblil'ations 

Journal ArtidH 

Conftrent-e Preseo.o,tion~ 

Sabb:11:icals 

Othel' (rebted to discipline) r 

1Performances 

Erliibidon, 

:Fullbright 

9 
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JOSEPH LA WREN CE RICHARDS 

Department of Physical and Environmental Sciences Colorado Mesa University 
1100 North Avenue Grand Junction, CO 81501 

970.248 .1574 
richards@coloradomesa.edu 

Personal 

Born 
Married 

August 25, 1964, Kwajalein, Marshall Islands 
August 31, 1990, Susan B. Richards, two daughters (Kathryn JoAnn and Fiona Grace) 

Education 

Postdoctoral Fellow, University of California, San Diego (1991-1993) 
Ph.D. (Organic Chemistry), University ofNorth Carolina, Chapel Hill (1991) 
B.A. (Chemistry and Biology), University of San Diego (1986) 

Teaching Experience 

Professor (Tenured), Chemistry (PES) 
Colorado Mesa University (1995-present) 

Assistant Professor, Chemistry 
Grand Valley State University (1993-1995) 

Visiting Professor, Chemistry 
University of San Diego (1993) 

Supervisor of Graduate and Undergraduate research projects 
University of California, San Diego (1991-1993) 

Development of Honors Microscale Laboratory 
University of North Carolina, Chapel Hill (1990-1991) 

Head Teaching Assistant, Chemistry 
University of North Carolina, Chapel Hill (1990-1991) 

Teaching Assistant, Chemistry 
University of North Carolina, Chapel Hill (1986-1991) 

Research Experience 

Green Oxidation Reaction Method Development 
Colorado Mesa University (2014-present) 

Synthesis of multidentate ligands as models for protein active sites 
Colorado Mesa University I Mesa State College (2003-present) 

Synthesis of natural products isolated from Piper plants 
Colorado Mesa University I Mesa State College (1998-present) 

Synthesis of imidazole-based macrocycles 
Colorado Mesa University I Mesa State College (1995-present) 

Synthesis of dimeric porphyrin systems as models for biological electron transport 
Grand Valley State University (1993-1995) 

Synthesis ofmultidentate imidazole-based ligands as models for metalloprotein active sites 
University of California, San Diego (1991-1993) 

Synthesis and characterization ofmetalloporphyrins as models for hemeproteins 
University of California, San Diego (1991-1993) 

Synthesis and characterization of copper complexes as models for dinuclear copper proteins 
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University of North Carolina, Chapel Hill (1986-1991) 
Synthesis of selectively functionalized cavitands 

University of North Carolina, Chapel Hill (1986-1991) 
Synthesis of non-symmetric macrocycles as molecular receptors 

University of San Diego (1985-1986) 

Awards and Honors 

Colorado Mesa University Distinguished Faculty Award - Nominated 
Colorado Mesa University (2012) 

Mesa County Educator of the Year 
Mesa State College (2006) 

Mesa State College Distinguished Faculty Award - Teaching 
Mesa State College (2004) 

N.I.H. Postdoctoral Trainee 
University of California, San Diego (1991-1993) 

U.S. Department of Education Fellowship 
University ofNorth Carolina, Chapel Hill (1990-1991) 

Graduate Teaching Fellowship 
University of North Carolina, Chapel Hill (1987) 

Reilly Fellowship 
University of North Carolina, Chapel Hill (1986-1987) 

American Institute of Chemists Outstanding Senior 
University of San Diego (1986) 

Departmental Honors in Chemistry 
University of San Diego (1986) 

Departmental Honors in Biology 
University of San Diego (1986) 

Grants Awarded 

CMU Faculty Professional Development Fund, $1,000 (awarded2017) 

CMU Faculty Professional Development Fund, $1,879 (awarded2014) 

CMU Faculty Professional Development Fund, $2,011 (awarded2012) 

National Science Foundation, $126,000 (awarded 2007) 
Collaborative Research: Mixture Synergy in Piper Imides, Iridoid Glycosides, and Furanocoumarins 
Craig D. Dodson and Joseph L. Richards 

National Science Foundation, $69,685 (awarded 2004) 
Collaborative Research: Plant Secondary Metabolites as Mediators of Trophic Interactions in a Tropical 
Forest Community, Craig Dodson and Joseph L. Richards 

OSC Special Incentive Funds: Board Goals and Objectives, $1,250 (awarded 2000) 
The Synthesis of Imidazole-Containing Porphyrin Analogs 
Joseph L. Richards 

OSC Special Incentive Professional Development Funds, $1,300 (awarded 2000) 
The Synthesis of Imidazole-Containing Porphyrin Analogs 
Joseph L. Richards 
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National Science Foundation - Ecological Studies Unit, $172,288 (awarded 2000) 
Plant secondary metabolites as mediators of top-down and bottom-up forces in a tropical forest 
community, Lee A. Dyer, Craig Dodson, Deborah Letourneau and Joseph L. Richards 

Office of State Colleges Faculty Development Grant, $5,000 (awarded 1998) 
Study of the Phytochemistry of an Ant/Plant Mutualism 
Craig D. Dodson and Joseph L. Richards 

Office of State Colleges Joint Activity Grant, $9755 (awarded 1998) 
Collaborative Study of the Phytochemistry of an Ant/Plant Mutualism 
Craig D. Dodson and Joseph L. Richards 

MSC Council of Chairs Research Grant, $670 ( awarded 1996) 
Porphyrims: The Synthesis oflmidazole-Containing Porphyrin Analogs 
Joseph L. Richards 

Michigan Space Grant Consortium Grant, $5000 (awarded 1995) 
Joseph L. Richards 

Grand Valley State University Science and Mathematics Division Summer Undergraduate Research 
Award, $5000 (awarded 1995) 
Joseph L. Richards 

Grand Valley State University Science and Mathematics Division Summer Undergraduate Research 
Award, $2500 (awarded 1994) 
Joseph L. Richards 

Grand Valley State University Project Initiation Award, $1000 (awarded 1993) 
Joseph L. Richards 

Presentations and Publications 

Inter- and Intraspecific Comparisons of Antiherbavore Defenses in Three Species of Rainforest 
Understory Shrubs, R. M. Fincher, L. A. Dyer, C. D. Dodson, J. L. Richards, M. A. Tobler, J. Searcy, J. 
E. Mather, A. J. Reid, J. S. Rolig, and W. Pidcock, J. Chem. Ecol., 34, 558-574, (2008). 

Isolation, Synthesis, and Evolutionary Ecology of Piper amides, Lee Dyer, Joe Richards, and Craig 
Dodson, in Piper A Model Genus for Studies of Phytochemistry, Ecology, and Evolution, Dyer and 
Palmer, Eds., Kluwer Academic/Plenum Publishers (2004). 

Improved synthesis ofpiplartine, 4'-desmethylpiplartine, and cenocladamide: Three compounds isolated 
from Piper cenocladum, Joseph L. Richards, Julie I. Jay, Wesley C. Pidcock, and Silja Ran Agustsdottir, 
presented at the 5?111 Northwest Regional Meeting of the American Chemical Society, June, 2002. 

Total synthesis ofpiplartine, 13-desmethylpiplartine, and cenocladamide: Three compounds isolated from 
Piper cenocladum, Joseph L. Richards, Sylvia M. Myhre, and Julie I. Jay, presented at session on 
Methodology, Asymmetric Reactions, Synthesis, Process R&D, Division of Organic Chemistry, 221 st 

National Meeting of the American Chemical Society, April 2001. 

The Role of "Piper" Amides in the Ecology of a Neotropical Ant-Plant-Mutualism Formed between Piper 
cenocladum and Pheidole bicornus, C.D. Dodson, L.A. Dyer and J.L. Richards, presented at the Joint 
Meeting of American Society of Pharmacognosy, Association Francaise pour l'Enseignement et la 
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Recharche en Pharmacognoise, Gesellschaft fur Arzneipflanzenfor-schung, and Phytochemical Society of 
Europe, Amsterdam, The Netherlands (1999). 

Distance Dependence of Photoinduced Electron Transfer in Metalloporphyrin Dimers, Carmita F. Portela, 
Jarmilla Brunckova, Joseph L. Richards, Bernd Schollhorn, Yassuko Iamamoto, Douglas Magde, Teddy 
G. Traylor, and Charles L. Perrin, J. Phys. Chem A, 103, 10540-10552 (1999). 

Formation of Both 1 ° and 2° N-Alkylhemins during Hemin-Catalyzed Epoxidation of Terminal Alkenes, 
Z-Q Tian, 
J.L. Richards, and T.G. Traylor, J. Amer. Chem. Soc., 117, 21 (1995). 

Reactions oflron(III) Porphyrins with Oxidants: Structure-Activity Studies, T.G. Traylor, C. Kim, J.L. 
Richards, F. Xu, and C.L. Perrin, J. Amer. Chem. Soc., 117, 3468 (1995). 

Synthesis, structural characterization and dioxygen reactivity of imidazole-ligated Cu(I) complexes, T.N. 
Sorrell, M.L. Garrity, and J.L. Richards, Inorganica Chimica Acta, 218 (1/2), 103 (1994). 

Model Compounds for the Study of Electron transfer in Photosynthesis, J.L. Rfohards, B. Schollhorn, Y. 
Iamamoto, C.F. Portela, and T.G. Traylor, presented at the 61

h International Conference on Bioinorganic 
Chemistry, San Diego, CA (1995). 

Imidazole-Ligated Copper complexes: Synthesis, Structure, and Reactivity, T.N. Sorrell, M.L. Garrity, 
J.L. Richards, F.C. Pigge, and W.E. Allen, in Bioinorganic Chemistry of Copper, K.D. Karlin and Z. 
Tyeklar, eds., Chapman & Hall, New York (1993). 

The Curriculum and Experiments in an Organic Honors Laboratory, N.J. Pienta, C. Regitz, J.L. Richards, 
and T.N. Sorrell, J. Chem. Ed, 70(10), 841 (1993). 

Selectively Difunctionalized Cavitands, T.N. Sorrell and J.L. Richards, SYNLETT, 155 (1992). 

Synthetic Models for the Active Site of Type III Copper Proteins, J.L. Richards, Dissertation, The 
University of North Carolina (1991). 

Addendum 

Courses Taught 2012 - 2018 

CHEM 311 
CHEM 311L 
CHEM 312 
CHEM 312L 
CHEM 421 
CHEM 397 

Organic Chemistry I 
Organic Chemistry Laboratory I 
Organic Chemistry II 
Organic Chemistry Laboratory II 
Advanced Organic Chemistry I 
Structured Research 

Committee Service 2012-2017 

2012 
CMU Self Study Steering Committee - Co-Chair 
General Education Review Working Group - Active Member 
Unconventional Enery Center Workforce Development & Curriculum Enhancement Committee at CMU 

CMU ISEP Advisory Committee 
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CMU Educational Access Services Advisory Committee PES Tenure and Promotion Advisory 
Committee 

PES Chemistry Search Committee (Biochemistry) - Chair 

2013 
CMU Self Study Steering Committee - Co-Chair General Education Review Working Group 
Unconventional Energy Center Workforce Development & Curriculum Enhancement Committee at CMU 

CMU International Education Committee 
CMU ISEP Advisory Committee 
CMU Educational Access Services Advisory Committee PES Tenure and Promotion Advisory 

Committee 
PES Chemistry Search Committee 

2014 
CMU Self Study Steering Committee - Co-Chair General Education Review Working Group 
AAC& U Institute on Integrative Learning and the Departments 
Unconventional Energy Center Workforce Development & Curriculum Enhancement Committee at CMU 

CMU International Education Committee 
CMU Educational Access Services Advisory Committee PES Chemistry Search Committee - Active 

Member 
Reviewed and evaluated the use of the Value Rubric for assessment of Essential Learning outcomes 

2015 
CMU HLC Steering Committee 
CMU HLC Criterion 5 Subcommittee - Chair CMU VP AA Search Committee - Member 
Unconventional Energy Center Workforce Development & Curriculum Enhancement Committee at CMU 

CMU Strategic Planning Committee Focus Group 
CMU International Education Committee 
CMU Educational Access Services Advisory Committee 

2016 
CMU HLC Steering Committee 
CMU HLC Criterion 5 Subcommittee - Chair CMU VP AA Search Committee 
Unconventional Energy Center Workforce Development & Curriculum Enhancement Committee at CMU 

CMU Educational Access Services Advisory Committee 
Chemistry Search Committee 

2017 
CMU HLC Steering Committee 
CMU HLC Criterion 5 Subcommittee - Chair Distinguished Faculty Committee 
Chemistry Search Committee (Visiting Biochemistry) Chemistry Search Committee (Biochemistry) -

Member 
Unconventional Energy Center Workforce Development & Curriculum Enhancement Committee at CMU 

CMU Educational Access Services Advisory Committee 
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Im.id R Weinberg 

Start Year: 2011 

Pl'op-am: 
Physical Sci.eoces 

Depariment:. 
Physical .md Eni.'.mmllll!ntal Sci~ 

Faculty Ra.nk 
rProfessor 

PhD 

r .AssisiaDt Profe;;sor 

(' Instructor 

C.alifom.ia Jmtimte of Techool.OID' 

~­

COLORADO MESA 
UNIVERS ITY 

FuH-time Faculty Vita 

1009 

Education: (Lin all degree,; be,g;i:nning mth most r~eDt-indu_de post d-oc.s an<! e::dern.·al reriifintes) 

Postdocto:ral Scholar, The Uni,;~ity ofN01th Carolina at Chapel Hill, 200& - 2011 

Ph.D .. , Chemistry, Gilifo:rma losti.tute ofTeclinologit, 2009· 

B. A., B.i~y Pathway of Chemistry, Uim'E!l'.5ity of Sm Di.ego, 2001 

Teaching W03-Pres9t: 
C.om--..es T:au_ght 
CHE},:1121, Pri=iple:; ofChemisby 
CHEM l21L, Prirlcipl.es of Chemistry Lab 
CHEM 131, General Chemi.s~· l 
CHEli,I BIL, General Chemistry I Lab 
CHEM l:12, Gen.e.ral Chemis~· II 
CHEM B2L, Gener.a.I Chemistry Il Lab 
ClfEl,,f 31 lL, Organic Chemistry !Lab 
ClfEl,,f 341, Ad.meed LaboratOl'}· I 
CHEM: 351, Inorganic Cbemi:;.try J 
CHEM 352, lnargamc Cbemisliy II 
CHEM 397, Structured Resl!arcli 
CHEM 442., Communicatmg in tru; Wmld ofCbemisiiy 
CHEM 497, Structured R2;earch 

E;,idmce ofCOIJtim1Qll5 lmpm,:,ernent 
W-otis.h.aps: :and Seminars Afu!Ilded.: 
leaclierto Teach.a- event: "Elevate Writizig at O.IU"', .Februazy 21, 201 S 

Teacher to Teacher event: "Ask Me, 'Tell Me ... \1.'b.rr Do You Want to Know About Life at o.rur, October 3, 2017 

Fa~· professionil development wodsboy.; emitled "How Do We Know We Know, .ind, Once We Know, \\'hat Do We Do 
With It?" and "Vlhat does it mean to live ,the teacher0 s:cholar model and how do I prepare my Tenure & Promotion 
Partfolio?",August 18, 2017 

Faculty professional dev-elopment wodshop entitled "'Bre..kin~ the Iron C:a;g:e of Pm,erty: Tools for locreamig Ed.ucaitional 
S.uci:-e:ss'" by Dr. Donna Beegle, J;anuaiy 12, 2017 

Training s:essioo OD "Divel"'.lity and Inclusian," No~'l!lilber 11, 2016 

Training ses.sion OD ~ri~ .IX," No,..·ember 8, 2016 
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Tnimng session on ''Memal Health md :Suicide Pr:eyentioo, .. Oclcber 26, 201(; 

Faculty p.mfesrional ,m,elopml!Dt woihhop ea.titled "Critical 'Ihililing Ulllll3!il:ed" by Dr. Linda N"ilion, August 19, 2016 

Faculty profes5ional dE!l.cel.opllll!Ilt woiksbop covering "Profe;sionalism & Classroma l\.l.magemsrr Strategie~,"' ' 'Effedive 
Constltld:n;'e Criticism," and ''I)wing with Vol.a~ Stud.entst Jamucy 15, 2016 

m.c SemimrcmAcaeditation by Jeft'R.o.sen, Jama.ry 14, 2016 

Coleman Faeulty F.ntrepn!lmll:Sbip Fellov.-s su=it in Bloomingdale, IL, August 13th-15th, 2015 \\ith monthly follovMip 
web confere.=e, UDril May, 2016. 

Attended training ze:ssicms on ~Campus Smty and Acti,-e Threat Response," "Suicide Pre,;-ention Effort, and hla.ted 
Re:.ource;,"" and "Sexual Assault PD!'rentioo Effart;, Sexnal lia=;smem,, :Mandatory R.eportmg and Rel.ited R5cmce$," 
l\.fare:h 3 - 4, 2015. 

Terry Rhode:; Wooohop on GEDeral.Educmon, JamJal1· 16 - 17, 201.4. 

"i\'h:at Do You Do'.'" Te,acher 2 Teacher Program, No\·em.l>er 20, 2013. 

l\.tuk Taylor Workshop on thE Nl!Xt Gener.ition,. October 13, 2013. 

Sam Zeme Tramm:, July 16, 2013. 

Grand JllDdion Tov.."Il Hill Meeting .R.epding Admissions Starul..ards and Remedial F.ducatioo Policy R'.e,;'ll!W, June 26, '.20il3. 

Paul G.cton Wo:tbhop on General Education, J ;mu;uy 10 - 11, 2D 13. 

Tea.cber 2 Te,aclier l!'l'i!Jlt focu:cing on "deep learning", December 5, 2012. 

Ken Bamwoi:kshop an S}·lb:bia.nd "deep l.9ming", Aug115t 9-10, 2012. 

"VIPE.r (Virtual Inorganic Pedagogical Eedromc Resoun:ce) Workshop: Inoriµn.ic Chemistry 3f the Frootier5 ofCa.taly:cis", 
July 1:5 - 20, 2012. 

'Teaching and lei!l'Illll'.g: \\.'hat wolks fur you? \Vhat ~·tr Student.'faculty free~for-all di.=sion organiz.ed by Dr. Clare 
Boubmger, September 19, 2011. 

Cb5ses Obsen-ed: 
Attended a. CHEM 312 lecture by highly n!spected CMU cliemisti.y professor, Dr. Joseph L R.icharch, Spring, 2011. 

Composed the :flrst;and filw drafts-ofaJI iPl'O§I3lll student leamiDg Oure<>Illl!S, assessmentplaas, au :a.ssessmentieports for 
th!! ch!!mistzy pm;r.am .at CMU, fall of 2012 - preserit. 

Helped compose a chemistry program m--en-i.ew for a brochure aimed at prospectn-e studmt!i, No,--em.ba- lS, 2014. 

Helped~cen<eofand dl!\<elop a cmir-.,e titled ~camonmic.i.t:ingm the World ofebemishy," f.all .of1013 - springof2014. 
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Helped comrert "Ad<:anced Laboratory l" into a ~ taught ·~ou.rse imroh'lllg a synlhetic chem.is:try iootruclar ilDd a physic.al 
ml!lllimy instroctor, f.ill of2013 -spring of2014. 

Negotiated :a. de.u u'"db. Sapling Le=i.ng un<oh'lllgthetr.msifionofGenenl. Chemisfry I and Ile~ fmm~ering 
Chemistry for the online hame.,,=k oi;er to Sap.ling l..smiiJg. This !.ilvm each General Chemistry !ltua.eJlt about 
$100, and the students~ -happieru'Uh Saplmgl...eaming rehtn-e1o Mas'le:ingCbeicislry, Spring, 2013. 

Reorganized the inorpmc c.bemis.iry curriculum :and,de,selapedll.el\· "Inorganic: I"' and ''Inorganic II'' rour;es, Spring, 2012 -
Fall, 2013. 

Concem!d o!. orgolllized, advertised. a.nd participated in an informational game night for students intettmd ill 
pursuing a majoll' or minor in chemistry, September 7, 2011, 

Sup,en-ision ofStudemt R.e:reareb!Project{s) 
De,-el.opment ofNo,oei Gold(III) Complexes for 1l1I: Functionalization ofHiply Unreacinoe C-H Bond, 
2012 - present, 34 ~te resea:rml!l'S 
My research group synthesizes gold(III) complexes that ba\ee ne,ier been reported previously. We de,,·elop these 
complexes due to their potential fur breaking carbon-hydrogen bonds, a t}'pe of reaction that has applications in the 
utilization of oil and natural gas as well as .in the synthesis ofphnmac:euticals and other d1emicals. Thus far, my 
undergraduate researchers have :synthesized and fully characterized 3 novel gold(III) complexes. We have, gamed a 
great deal of insight regarding the various conditions fuat can be used to generate these co:mplexffi. We mve also 
studied some of the-unique differences between these complexes including wha.t gives rise to a rare green color for 
one of these, gold(III) complex-es. 

Deve1opment of Electrocata1Jy:s.ts !fo.r CO! Reduction 
2011 - 2013, 4 undergraduate =earcbe-r:. 
My re;earcli i:µt)llp tested :small orpnic molecul.6 fo1· cm>oo, dioxi~ i::eductioo eled::r:oe:al:a.lysis ming cyclic voltammetry. 

S.ChoJarship aiud C:re:iiin Work, 2003-Pnsmt: 

&hp)mbig Related to Di:;cjpline 
Jomual Article'.;: 
Weinberg,D. R.; Gagliardi. C. J.; Hull, J. F.; Mmphy, C. F.; Kent, C. A.:. Westlake, B.; P~ul., A.; fas, D. H.; Mc:Caffeny,D. 
G.; :Meyer, T. J. "Proton-Cmip.ledEledron Tr.m.sfe:r" Chenic;a] Review:; 2012, "U2, 4016-40!H. 

Z:uofeng Chen,, Oumc:beng Chen, Da,id R. Weinberg, Peng KE.g, Javier Ccncepcion, Dillliel P. HarriSOll, Mauri~ S. 
Brookhart, aud Thomas J. Meyer .. "Eled:rochemic.al reduction of 002 to CO by po~·ridyl rulhemum complaes" Chemic.al 
Commmrications. 2011, 47, 12607 -1260~. 

Weinberg, D.R..; Hazan, N.; Lab~er, J. A..; Ber-cm·, J.E. ''lridimn(I) m-dlridium(Ill) Complexes Supported by a; 
Di.pheoolale Imichzo1yl-Outiem, l.i.pn.d" Orgmometallic:s 2010, 2~, 89-1!00. 

Weinberg,[). R..; Labmger, J. A.; Bereaw, J.E. "The Competitive Oxidation.and ProtOllatioo of~ 
Mcmomelh}·lphtinmn(Il) Complex.es: A Comparison oi!'Oxi.d:a.nt:;"' 0:rganomebllics 2007, 26, 167-112. 

Sope,:r, J. D.; S:aganie'., E.; Weinb~,D.; Hrmrat, D .. A.; Benedict, J.B.; Kaminsky, W.; hhye:r, J.M. "'Nudeophilic: Aromatic 
Subctitution on A:zyl-.Amido Ligands Promoted by Oicidi.ziDg Chmium(IV) Centers" Jnorp:nic Cbmristr;" 2004, 43, 
5804-5815. 

COW4!11!Il.Ce Presenbfi.ons: 
H.emandez, M.; Rutter, K. ; Sleek, ?-.l; Thomp"..an, T.; Mmphy, HR.; Saw::ed.o Chavez, K.; Donalson, G.; ~old., A. L.; 
Weinberg, D. R. Gold(I]l) compll!Xl!:> u-ith 2-tert-butyl-I ,l0-pheoanllrro1ioe or = N-(8-quinolinyl)am:ide S)'ll.lhesiz,ed for 
imramolecubr C-H bond .ac:tn.!tions. . . ilbstrac,~ of Pap=, 257th Nati.om! Meetm~ of the American Cliemical Societ}', 
Orlando, FL, :March 31-April 4, 2019; Am!!rican Chemical Society: W:a.sb.i.ngtcm, DC, 2018, INOR.299 .. 

Donalson, G. R. ;. Prob:idorfer, B.; Gilmore, K. M..; Thompson, ff. E.: Sleek, M.; Obis.on, D.; Cuny, N. A.; Mmpby, H. R..; 
Rodri_guez, 0 . A.; :Smcedo Cha,"&, K.; Rhe,mgold, A.; Weinberg, D. R. Gold(Dl) romp.lex.es for inh'amoleculac 
:fim:c:tionalizationofstrong, sy-b.y'bridized C-H 'boods. Abstrom of Papers, 255th Nation.in Meeti.llg of the American 
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Chemical Societ;y, New Orleans, LA. March 18-22., 2018,Americ.a.n Ciiemic.al Society: Washington. DC. Z01B; INOR 245. 

Weinberg, D. R.; Gilmore, K. ~l; Thompson, J. E.; Sieck, M.; Ohlson, D-~ Marley, R. L_; ~ld, A.. Gold.(Ill} 
comp!= of 2-tm-butyl-Jl,10-p.bemm:throline and of l\>"-(8-quinolmyl)ami.de::: S}'Il.tbese.s, structures, i!Dd a green gold(ill) 
complex.. A.ktnrett of Papers, Z54th Na,tional Meeting of the American. Chemic.al Society, Washington, DC. August 20-24-, 
201.7;American Chemical Society: Washington, DC. 2017; INOR 724, 

Gilmore, K. M.; Marley, R. !..; Thompsoo. J.E.; Donilion, G. R.; McCormick, A. R.; Owens, C.; Weller, S. R.; Nizalov.,ski, L; 
Rheingold, A.; Weiube!l'.g. D. Synchesis of go1d!(III1) complexe5 containing p.he-nandiro1ine- or quin-oline-hased ligands. 
Abstracts of Papers. 25llrd National Meeting of tlhe American chemical Society, San Franct.sco, CA. April 2-6, 2017; 
American Chemical Society: Washington, DC, 2017.: [NOR 391. 

Thomp'".-i,. J.;, Gilmora, K.; M.ttley, R.; .McConnick, A..; Heme, E.; Owens, C ; Cuny, N.; Brown, A.; Robbins, E_; Pbill.ip .. , 
?i.l; Rheingold, A.; Weinbecrg, D. S}-ntbe5is of ;gold(Ill) compl!!X6 fur cbelation-assish!d funcli.onaliufum of strong, sp3-
hybridized C-H boillis . .A.b.rr-aC'JJ t?f Pap61's, 251 :;:t Naticm.l Meeting of the American Cl:iemical Society, San~' CA, Mar 
B - 17, .2016; Americm ChE!Illi.cal Society: Wa.sh.ingtoo,DC, 2016; lliOR-405_ 

?i..fillec, R.; ThompsD11, J.; Siec:k, M_; Brown, A.; Summi, S.; Ohl!;on, D.; Vililli.ms, B..; Brown, I.; Nlisen. E .. ; Stutzriem, J _; 
RhelnJOld, A.; Weinberg, D. R. ln\."Elopmelli of gold(III) ccmplexes containing ligailds desigmed far cheJatjoo-a!>Sisted 
:functicmalmnion of strong, sp3-hybridi.zed C-H bonds. .~b.m·actz ef Papers, 249th Natianal Meetm~ of lhe American 
Chemi-ca.l Societ)•, Deni.--ei, CO, Mar 22-26, 2015: Americ-m Chemic.1 Society: Washington, DC, 2014; INOR. 204 

Thompson, J_ E.; Summi, S.; Brown, A; Barajas, J.; W:ihon, S.; Ohhon, D.; Slutmem., T.; Settle, A.; Mill&, R: Br.adford, 
E..; Sleek, M.; Rheingold,, A. L; Weinberg, D.R. Gold{Ill) camplexe; foc chel.alion-assisted :functionalization of strong, sp3-
hybridized C-H bonds_ .i!bstracu i!/P~. 24Sth Natiamtl Meeting of die Americm Chemical Society, San Francisco, CA, 
Ang 10-14, 2014; Ameticm Chemical Socil!ty: \Va5hm~ DC, 2014; INOR. 34:5 

Wenberg, D . R.; Bnm-xi, A..; Slrc:k, M. ; Ohlsen,. D_; Felix,, R. A.; Edmonds, J.; Bradford, E. "~ ml comple= for 
chelation-as~ ;gold(lII} .idivztion of '.;trcmg, sp3-h:yb1idiz.ed C-H bonds.~ AbstrtK'ls of Pap131-::, 245ilI Nationlll Meeting of 
tlie .·b,iBrican Cksmiml Socief;'l•. Nev.- Orleans, Lo!/.., April 7-13, 2013; Ameri-::an Chemical Society: Washington, DC, 2013 : 
INO:R. 160. 

R=sell, lvi; Ogd!!il, J. 11.; Edmoruh, J.: Scl!rad2J:, T_; Weinberg. D. R_ '--'fa'alu.a.tion of 'Po:;sible Electrocatabi,".>t for liu, 
Redm:tion ofC:uhon Dioxide ;md:or Pmtoru Utilizing Cyclic Voltmuuehy." Aru-tracc Qf Pap.71·s. 245th National Meeting 
qftJud:msricmi Cltim1ical Soc.iet)~ New Orlem£, L4., April 7-13, 1013; Ameri<:'anCbemic~ Society: Washington, DC, 2013; 
CHEI>68S. 

Brov."II, A..; Sieck, M_; OhhO"'..,, D.; Felix, B_ _!!,._; Edmoods, J_~ Bradfo:rd, E.; \Ve:inberg, D. R... ''t:-tilizarion of chiliting !ig=ih 
to direct go~d(JJI) functionilizatioo of st:roo,g. sp3-~•biidix.ed C-H bonds." Abstracts qf Papsrs, 245th Nati.alflll Me.etmg oj 
the American Clurmical Sode-0,·.Nev.- Orle=, LA, Api-il 7-13, 2013; American Chemic:i:l Society: \Vashmgton, OC, 2013: 
INOJR.4"79. 

Weinberg,D_ R.; Chen., Z.; .Shearer, A_ J.; Mey·er, T. J. ""Electrocatalytic Carooo DioxideE.eduction at ThinPolyme,ric: Films 

Contammg Eidler Pd(O) ,or Rh{O) Particles." A.rutracc qf Pap,,n. 240th Natiomtl Me.etiug of the Americm. Cbemillill. Society, 
Boston, MA; Arneri= Chemical Society: Wa:.hington, DC, 2010; INOR 512. 

Weinberg, D. R.; lh=i, N.; La hinger, J. A .; Bert:aw, J. E. "S~ .and Charactaization -of Iridium Ccm1plens 
Conta.imng a Dipbsiola.te Imida.zo1yl-Carbene Ligand~ .JbsfTacts of Papers. 23.s& National Meeting of the American 
Chemi~ Society, Washm_gton, DC; American Chemical Society: Washington, DC, 2009; n.IOR 266. 

Wenberg, D.R.; LabiDgl'!r, J. A.; Ben:2w, J.E. "'Homogeneous Platmum-B~ Catalysis fOJ" Direc:tCom:emon of.Methane 
to :Metlmlol: A Compm.son of Potential Oxiidanh." J.bstn1cis q/'PtJPGT$,. gd, Natural Gas Con,sersion Symposium.: Natal, 
Brazil, 2007. 

Weinberg, D, IL; LabiDge:r, J_ A_; &Rav.·, l E. "'Collljletitive Oxidation and Protona1ion of.A.gu.eous. 
Monometbylpbrinum.(Il) Comple:s;es: C.ompmson of Oxidants." .A.b..mrcu qf PIJ]N'n. 2.29°'Nation..1Meeting oftbe 
.American Chemical Society, San Diego, C..4.; American Cbenical. Society: Washington, DC, 2005; INOR 3 90_ 

Grants: 
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"C\ H Band-Breaking R.£.aciion; with No,cel Gold(Ill) Complexes_'" Colorado Mesa Uni.,l!rnty Faculty Professi.anal. 
Development Grant; October 2:5, 2017 - August 1, 2018; $1,000_ 

''Chelation-Assisted Gold(]Il) Acti1..iti.on of Strong, sp3-Hybridized C-H Bond., Similar to 'I'Juy_.e Fomid in Aikane:s .. " 
American Chemical Socieq• Pefrolemn R2search Fund Umieip-adwiteNew Im,estigator Research. Gr.ant;, J,.hy 1, 2014-
August 31, 20!7; $:50,000 pins $5,000 for c.ipital equipment 

~ Acqu.isition. of an LCMS-ELSD System fur Undergraduate Research and Instruction at Colorado Mes.a University.~ 
Na.tional Science F OUDdation Major ~arch Instrumentation ·Gram; Sllbmitttrd m 2014 a,rd dtmi6d; modified awl 
res.ubmittsa in 2015 and dsm11d. 

"Cb~on-Assisted Gold{IIl) Acfa-ationofStnm,g, sp3-H}'Midized C-H Baod5, Similar to ThCY..eFcnmd inAJkmes.~ 
Colmado Mesa Um"l!l"..ity Fac:ulty Professional Developmm Grant; October 17, 2013 - August l , 2014; $2,400. 

'The Use of~ Gr0!¥ IDI' Gold(lII) Funclional..ization. cf High1:r Ull.R!acti,•e C-H Bon.ds." Colorado 1'.le2 Uoi,"erat:y 
Faculty Pro&siooal De,,elopmecLt Gram; Septeaibe,:r 20, 2012 - August 1, 2012; $2,000_ 

'The Da·elop-=nt ofEledroc.at.alysls for C02 Rf!ducticn." Colorado Mesa U1mrersity Faculty Profi!ssi.ooal De.-elopmeot 
Grant; Septeml,er20, 201.2 -August 1, 2012; $1,000_ 

Sch.olaBhip :Related 1:o Pedago1w in Discipline 
Online Publicali=: 
Weiriber1;, D. R. "Distm,gu.isbing Between Metal •Catalyst!. for .Inner- and Outer-Sphere C-H Band 
Funrtional.ization." [Online] July 18th, 2012. 'VIPEr: V-111.Ual lnc,rgani.c Pedagogical Electronic Resource. ~ 
,\"1\•vdonkviper.orgfcla-;sacti\<itv/di.stingu.i;;hing:-l>etv,-een-meta.l-catalvs:t:1-inner-and-outer-sphere-c-h-bond­
functionalizati 

Weinberg, D. R.; Goldman, E.; Ger.ard, R., Lmte!a.ce-Cameron,. S. "Recyclable Ca.ta!yst for Com•ersion of Ca.rl:ion Dio,ii.de 
into Formate Attributable to a.n 01-.'Yanion on the Catalyst Llgand" [Online] July 19th_. 2012. \'YPEr: Virtual morga.rtic 
Pedagogical Electronic Resour,ce. http~:// w,vw.i<:> nk,;oi.per.org/literatur.edisrus.sio11/regydabl~-ca.ta.lyst-corwe!"!oio:i­
carbon-dioKide-formate-a.ttrihutab!e-oJ.."\o"anion-ca! 

Pmfessiooal. Member:ship4 
2(H3 - 201&: Member of the Amman Chemical Society 

E.erntN! 2.003-Presmt: 
Univer.iit, 
2019: 
Assessmem Committee Chair 

2018: 
ksessment Committee Chair 

Tenun! and Promotion C-01Drnittee Member 

a..m Student Showcase Facilitator 

Helped with an imeniew workshop for the GEMS Clnb 

2017: 
Assessment C-OmIIIittee .Member 

Assessmem ;md Essential Le~ Cmmnittees Subgroup tasked with the ~-elopmem of a system far assessing qwmti.tati,-e 
limracy m Essential Leaming cm=es 
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CMU Smdent Sbowease F.a.cilitaim 

2016: 
kses:;om1t C.ommittee 11miher-

&5e.S:;D1l!Ilt and &enful Leaming COilllllittees Su.bpoup hsl'l!d mth lhe developml!nt of a system for .issessing qu:mtitdive 
liU!Iacy in Essentiial l..eaiuing com:ses 

Ga,,'t! a hdur,e on CVs, resumes, a.nd c-ovear l!!tters to the GEM:S Ou.b 

2015: 
ksessment Cammittee I\1miher-

Leder of AssesmJmt C-0mmi.ttee Subgi-oup tm:ed! v.,ub de\'elopi.ng m Information Literacy SLO 

CMU Stwleni Soo-wcase F.a.cilitator 

Committee to IJ!"\,iew results of Written Communication md Criti.caE Thinking rubric asses=ients 

Committee to dl!'\-elop an inno,-.irion ·center on campus 

Pi-esented my rerearch at the M.wericl Innm,ation Cetter Open House 

2014: 
kse.sSIIWlt Committee Me:moo 

CMU Student Showea:91! Facilitator 

Pmel member for ,discus.non on graduate schools, Saccamano Rese,1.J:ch Institute's Summer Intemdrip Program. 

2013: 
Asses~ Committee Member 

CMU StudentShowca:"".e facilitator 

P.ane.l l.fembe.-for Dis.cuss.ion an Gr.dnate Sch.ooh, SaccmwlO.R.esearch Institute's Summer lntemship Progr.on 

2012: 
Assesmmit Committee I\iembec 

:t,,.fember of Faculty Discussion Group F ooused. on Money-Making Venlmes for CMU 

Met with a Rey~ce from 1hi! Colorado En,-ironmental Coalition to Discuss Possible Cooneclians Between the 
C-0alition and CM:U 
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Speaker, ~ A Cootrolled Burn: AD Ene-rgetics Road ibp for !hi! C.an\'l!?Sion ofNatural Ga:; Into liquid Fuels and Chemicals,~ 
Physics. Seminar 

Speaker, "'lmprmoing the Utilization ofNaturaJ Gas and Solar Energy via Cam.-ersions Into Liquid Fu!!ls," F acnlty 
Co'll.oquium 

2011: 
Parti.cipared in Two Stampede Weekend.faeIJt; 

D..partmem 
201S.: 
~ composed sections, and edited ihe Chemistry Progr.im R.e\m• 

Chemistiy P.mp-am Coordmator- tad;ed with coordinating efforts witbio the chemistry program; this inclo.di!s. orpnizmg and 
oompooing the chemistry program's course sc:hedule ilS well as hiring part-time and temporary :instructors; ii ii.so iDxoh-es 
!:as.ks. such as organizing program rei.-iew efforts. 

Led lhe effort to purchase a new NMR.. 5J)ectromerer 

Se.arm Committee, Temm!-Track Biochemistry Faculty Member, Chemistry. Fall, 2017 - Spring, 2018 

2017: 
Chemistry P.rogram Coardmator tisked llith coordinating efforts ,vitbio the cl:!emistr}• program; this i.nclWles organizing and 
composing the chemistr}· prop.mi's ·COU1'5e sc:hedule as well as hiring part-time msuudors 

Participated in. three Chemistiy Crnm event$ for Chemistry Club in which I helped students study for exam. 

Se.1rchCommittee, Tenure-Track Biochemistry Faculty Member, Chemistry. Fall, 2017 - Spring, 2018 

Search Co:mmittee, Full-Time Faculty Member, Chemistry. Spring, 2017 

2016: 
Chemis!J:y Clul> Ack-ism durin~ 1b.e sprii:ig SSDl!!ster 

Composed, colleded feedback, and !rubmitted.tbe chi=ist:r}· program's three-year SU1lllllaJY report ·On asses:mient 

Organized a chemistry program meeting to dis=s the updated chemistry a:sses=ent plan 

Refuraiatted., re,-ised., implemented, and compiled ,the report for the Chemistry Program's A:ssessment Plan 

2015: 
Chemistiy Club A<n'OOI" 

Chemistry P~ Reprasentati:ve and Tour Guide at a Mes.a. &peri.ence 
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Re"irised, impJernenW, and oompiled the report for the Chemistry Prognm's Assessmsit Pim 

2014: 
ChemisnyClub Am"OOT 

Chemi!iby Program Rspresentative at the M:ajor and Graduate School Fair 

Helped. Comp<r.e Chemistry Proi;r.mi O.en:iew Brochure Aimed at Prospecm'l! Studerit. 

Search Committee Chair, Tenure-Trad., Chemistry. Fall, 2013 - S~, 2014 

5.e.ar"ch Committee, Tenure-Traci:, G!iam:ics. Spring, Wl4 

2013: 
Chemistiy CJub Advisor 

Chemisuy Program hpresentati,·e .rt the 11.iajor and Grcdwite School Fair 

Cb.emistly Prop:am ~senta.ti,1! mci I our Guide at Two~ ~es 

Helped Rin.ise the ·Cbernistry Refenmce Sec1ioe at Ille O.W Ll'"bl'3l}· 

5.e.ar"ch Committee Chau, Tent=-Tracl., Cbemisuy. F.ill, 2013 - S~, 2014 

2012: 
Chemi!lbyCJub Am:i!l01· 

Compo!ied Che First Draft of the Chemi:.."try Program's Asses=ient Plm 

Compo!ied Titl~, COUf""~ Descriptiom, Topics, and Student Leamm~ Olltc:omes for Four New C.ourses 

Coo.cm-al of, Organized, and Participated in a Golf Outing for Graduating Senion 

Search C.ommiltee Member, Tenllll!-Tr.acl:, Chemi5try. Fill, 2011- Sprmg, 2012 

20ll : 
Cbemistry Program Reyresentitil<e .rt the Cli.OCY".,mg a Major fair 

Conooi\"l!d o( Orpniz.ed, and Partici~ m a Chl!IID5iry G:ame Night for Recruiting Chenri5t?y :M.a.jor.s 

Search C.amrniHee 1',.f.ember, Tenure-Trad:, Chemislry. Fill, 2011 - Spring, 201'.l 

0:mvrnroi~oo/Stat:e 
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21)17: 
Judge for the Westem Colorado &egiomtl. Science F.m-

2016: 
Judge fur the Westem Colorado &egional Sc~ Fm 

Presenter Oil Chemical &ergy Applicalio:os fOI" ihe Z.Ombie Apocalypse, CMU STE?.i Camp 

Speaker, "En!!rgy," Junior ScieI1li5t Seri.es at the Me.a County Llmuy 

Tour Guide foc Local Middle, School StudeDl3 of the CMU Chemistly Labs 

2015: 
Judge fur the Westem Colorado &egi.onal Sc~ Fm 

Speaker, Pre.senta.tioo on Energy to Middles Scli.ool Students .at Malit and Science Center 

2014: 
Collected and Orpnized Chemicals for Demonmatiom at the Math and Sci.ence Center 

Speaker, ~Cberi51ry in Action,'" Jumor Scientist Seri.es at the Mesa County Llmuy 

Speaker, Presentation on Ens-g}· to Middles School StudentSc at ?o.falh ;and Science Center 

Tour Guide foc Local b..fi.ddle School Stuiiem5 of the CMU Chemistly Labs 

2013 : 
~e for the Westem Colorado &egi.onal. S~ Fm 

2012: 

Judge for the Western Colorado &e{1iional S~ Fm 

Speaker, "'Energy: It's '!il.'bat li,fu.;-e; You! ," Junior Scientist Serie; at the Mesa County LibraIJ· 

Proferional Orµnizajon(s) 
2017: 
Section clwr for the Wedni!ooay morning ~metallic Chemimy section at the Fall of2017 National Meeting 
of the American Chemical Society 

2015· 
Peer- &e-..eiewer on Article for lhe Journal of Visuilized :&perim.ent. 

Peer- Ri!>.Bw on two ACS PRF Grant Applieatioo 

2014: 
Pee- &!,,·iewer on Article for ihe Journal of Visualized Experiments 

AdnsinglOOJ...Present: 
U11i1."£F4f le1.-el 

2018: 
lo.lajarmd.fudaate SchoolFair. l 

New Student Orient.ation Sessi.Oll.5: 2 
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2017: 
Major md.Gr.icm.tte Sclioo!Fair. l 

New Student Orieni.ilion Se:ui<J11S: i 

2016: 
Club Advisor: Chemistcy Oub dmiog the spring semesw-

!l.lajor md.Gndllm SclioolFair. l 

l\.f.e5a Experience Events: l 

New Student Orienialion Se:uioos: l 

2015: 
C.Jub Advisor: Cbemistl'Y Cub 

Mesa E.xperieni:e .Events: 1 

New Student Orientition Sessions: l 

2014: 
Chm Adrisar. Cbemistry Oub 

Major md Gra.dwtte St:hool fair. 1 

New Student Orientation Se:..sions: 2 

2013: 
Club Advisor:~ Oub 

M.ajo.r mciGraduate Schoolfair: I 

New Student Orientation Sessions: 3 

2012: 
Club Acheisor: Cbemistiy Oub 

New Student Orientmon Sessions: 2 

2011: 
'.Mesa Experience Events: 2 

:to.iajor Fair Sessi=: l 

S~ Weekend faa:i.ts: 2 
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Dep;n;tment IP\·el 
2011 - 2018: 
Stu.CEit A,kisor. 89 - 94 students 

Honon :11nd Awarm 2003-Prelent: 

Loc.d 
2016: 
Colorado Mesa Uni1.-wsity Faeulty E.xemplazy Rating; 

2015: 
Colorado Mesa Uni\.-er-.ity Ma,'l!rick Award fur Academic A.miser of the Year 

2013: 
Color.a.do Mesa Unn-wsity fac:alty E.xemplazy R.aimg; 

2003: 
Daw Tra,iel F ellm;,,r-.Jrip, Califamia. Institute of Teclmology 

Profe~siowJ E:.:perieuc:e: 

2008-201 l: 

Postdoc.toral Scholar .. Deparlmeo.t ofCben:ristry,. The University ofNartb Carolina a.t Chapel Hill, Chapel Hill, NC. 
Ach<isor: Thomas J. Meyer. 

2001 - 2Q'll8: 

Graduate ~earch Assistant. Dn--ision -ofChemistry i!lld Chemical Engine~, California Institute ofTedmology, 
Pa.sad.en.I, CA. Advisors: John E. Bereaw ;and Jay A. Labinger. 

Plea:u! reoord the number "item1!'e,·enb" ,·1m h:.we lbted aba,;e in the follOTflll.g ~=-tegoriu. 

5 

14 

If ;rou spi!-eify item,;/ennh under "other,''' ple-a&e protlde an uplanafion.'delinitfoo. 

Books Book Ruiecn-s Cre11th'\I! Publkations 

Journal Article.~ 

Confer11mee Prese11ution~ 

Sabbaticals 

Perlorman.ce~ 

Enibitions 

:Fullbri~t 
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Patenu 

Graot.s-fund-e,d. and uoo-fonded 

Book Chapter 



Appendix VIII 

Curricula Vitae for Full-Time Faculty 
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Name: 

Start Yen: 2006 

Pro.~am: 
Physical Science; 

=--C 
COLORADO MESA 

UNIVERS I TY 
Depal1mfflt: 
Physical andEminmmental Scimces 

faculty RDik 
("" Proressar 

Full-time Faculty Vita 
r Assistmr Profe;sor 

Ci' Inslmctor 

.M:S Cn'il Eagmeemig 

Edot"ation: (Lbt all. degree~. begm:aing mth mo,t ret"ent-ind.ude po~t &c~ 111.d mem:\I u:rti£kate~) 

tfS, Ci-L"il F.agineering, Cbibm Unn.'1!1'5ity, 2000 

BS, Chemic.tlEnpneering (Con~tioo in:Matbe:matie;), Cbd.:5on Unnreni.ty, 1996 
Teaching 200~-Presmt: 
umr;ae:; Iau;ht 

CHEMlOO, Clwni.stry and. :Society (Ledure, O~ and Hybrid) 

CHEMUl, Principles ofC~ 

C1IEM:121L, _Fimciple:; ofChemisoy Lab 

CHEMI23, Principles ofEn..-ironmental. Chl!lllistry (Lecfure and Hybrid) 

CHEM131, General Cbemisiry l 

CHEM131L, General Chemisby 1 bb 

CHEM132L, General Chemisby 2 Lab 

CHEM151, Enpneering-Oiemistry 

CHEMlS IL, Engineering Chemistry I.ab 

ENVS:221, Science .md Tlrlmology of Pollution CODtrol. 

E:i.-idence ofContirm= Impra,;,l!IDll!Dt 

Octobel' 20, ?018: Dr. Trler DeWi.tt,Educatfonil Consultant 
Mc:Millian Leaming Webinar 
Meeting Students Where They .Are 

Septelaber ::t0, 1018: Dr. Je,an T~ San Diego State. U:nmrsi.ty 
Pearson Hil,tier Education Webinar 

1000 

iGen: Te;achingthe Sma·rtplxme Generation: This generation is growing up more slowly as adolescents, and ;are more 
elrtrinsically and less intrinsically motivated, necessitating new striltegies for reachingtttem in tlhe dassroom. 

September 19, ?OJLS: (~fi1Te11che1" to Teacher (T21) \l'orblrop 
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Effective and Efficient Writing Assi~ments 
Efficient Assessment of Writing 

Au.~st 17, 1018: CM:t:" FaC'u1t,- Dn-elopment Wol"kshop 
People, Periormance-, Process: Malc~g the Most of Your Stre~s 

January U, !018: E&11beth Loa.g:Llug-0, l'1iD 
Innovative i.eadership Work:sho'p 

Jan,e :?017: Art and Chemistry Tea.chilli:; Workshop (Walla Walla, WA) 
Us:ing art to teach general chemiroy. Applicatlonac1:eptedl for tile week long NSF funded work.sh~. 

Juuarr lS, ?016: CUU Faculty D,e,~lopmeot 'Workshop 
Professionalism & Classroom Management Strategies 

Strategies tor how faculty can model profe£SiDllal behaviOt" and engender it' in our sltJdents. 
Panelists: Blake Bidham, Margan Bridge., arnd Russ WalkN 

Effeciive Constructive Criticism 
Strategies to<.r llelping students.understand, embrace and apply constructilie aiticism in the dassmom. 
Panelists: Jeremy Franklin, Eli Hall, and Paul Kraft 

Dealinc with Volatile Students 
Strategies fur diffusing hlgjlly dlarged conlier:sations, emotionally dtarged cO'Ilversations or ,confrontational .students. 
Panelists: Balh Lang, 1?,ua Utu, Dana VandeBurgt, and Steve Werman 

NoYemb,er :?OIS: OK Te:ichtr to Tuch.tr (f:?T) Workshop 
1file::;.tan,e Cb= - Speed Ihting (find a teacher- to co-teach a milestone ccrur-..e) 
Mi.le::;.to:ne Ga::;; - The Ne:d Steps {hcm .. to :prnp,ose and design a co-taught milestone cmme) 

Odob,er 201;: C1'IT" Dis.t:111<:e Ed'cu:ation Workshop, Introduction to iP:inopto '\'id~ So:fnnre 
Learn.how to incmpcmtte P=opto ,'ldeo lecture, into ao online class raught in S2L. 

M:m:b 3-4, !015: limtedi!ll Sdetr 
CaII1p115 Safety and.Active Threat~ 
S.uiciCIB Pn!\<entioo Efforts and Ra.tied Resources 
Sexual Assault Pre'\'1!lll:ion Effmt, maillbtory ~ and Related R.esouroes 

A11sIDJst :?014: Le.slie :u~~rs, Chestnut Hill College, 
Keeping-the G.ir.ige.Door Open:~ .and Applying Concepls ofNewmcien.ce fu Teaching and Leaming in the 
Higher Education Cl.a::;.sroom 
Batteries for the Ga.rage Door Open,a: Stra~gies that Enhance Student Leaming .and Enpgeml?llt in.ibe High.& Education 
Classroom 

April ?013: O,RT Work~hop by Distance Education 
mtroductioo ro D2L for onlme teaching (2 sessiom) 
Open computer help se5Sions (2 sessi=) 

April 29-30, J.010: ruiibryD ~-, rn:h-ersi1y of Houston -Clur Lab 
lmpro.-mg Onli.oe, Communi.c.ttions Quality 
Helping ~ Stu.denis Le.am an,d. You Teach 

J :1nua:rr 14- lS, iOlC: P:itriru Phe,lps, Ullinrsify of Central Arkansas 
Restoring the Joy in Teaching 
Ways to Promote Leammg 

164 



.April !-ii - !.lay l, !009: Keith Bailer, Ponsyk3.1Wl Sute Cni,.,·sif.r 
'Ibinmg about Online w.minJ[ 
Ri!thinlcing Your Cmrem Design aIJd Delivery Approach 
Quality AssesslDIYlt of Oiilioe C,om:;,e:z 
Straregizmg Y aur R.Ol for Oxi:liDI! Leaming 

JH1n:i1,-lS- l6, :?009: B:irb:m1 J.IiDh, t:ni,emty ofNenda -Las Vega-s 
Us.ing Groups and Academic Gmtes for ~ md Asse55Illl!Ili 
Cowse Redesign Re1,.-:italization 

May 1 - l. :!008: Ed Neal, Uainrritr o! N' orth C11rolin.'I 
De:;ignmg Cour-..e that Promot.e Criticill Thmking 
Teaching Ctiticil Thinking: Acli,;.-e Leaming 
Evaluating Critical Thinking 
Cksroom Management Dealing with Difficuhie5 

M11y .!007: F\"I Chemutry Coaferent'·I! (ICUC spomored):.Fir.st Y HT Ua.dergraduate Chemis1ri, Eduutio11 
International Confena.« 
Glob.l Comrmroication for a Sustmiaole World, Umvmity of Color.ado at Boulde£, 2007. 

May 3 -4, 2007: Llnda l'iibon., Oemson Uoi,eJ".sity 
Reacb:.ingthe 75% ofthe Students Ut"ho Don't Do the Readings 
My Top 10: The Worst Teaching Practices r,,e fa,a- Seeo 
Fast but Fm Methods to Grade Writiug-
A Se.lf-DirectM Guide tn Desigmng Courser; far SignwcaI!t Learmng 

S.Cholim~hip :ind Cruti,e Work, 1003-Pre.smt: 
SchoLar:ship Llated to Diajpline 

Turlbook· 
Principles of Chemistry Laboratory Manual 2nd Ed, Fountainhead Press {2016) 
Pri.nciplesofOlemlstry Laboratory Manual, Fountain.head Press {2014) 

Book Re.-:iews 
[ntroductmy Ohemimy Online by Paul R. Young, Open Educational Resources, 2014 (2014} 
2.lst ~ntury Chemistry 1st edition, Waldron, Ro'IM!rts and Companv, 2014 (2012-2013} 

McGraw Hill Connect; Online Adaptive Leaming: System {2012} 

Qtlw: 
Authored Leaming Curve question set (adapti'ie leamin;) for 21st Century ChemistJy 2nd Ed, Waldron, Ma:cmillian {2019} 
Authored L~aming Curve question set (adapti~e- leaming)for Investigating Chemistry. Johll, Maanillian {2018} 
As:mss:mentofTreatment Technologies for Noble Energy's Produ~r:f Water; Ayer.;, Jeermey, Walker, 2009. 

Profe~ Mem~hips 
Anlf!ricmChemi.c;tl Sot:i.,ety (2004-.2010, 2017-Present) 

Serr.ire :?;003-Presst: 

Sm:iceto CMQ 
Sustainability Council, Acti'\'E Member (20-07-2009) 

Seniice to Depmment 
Seareh CommiUee Member- -Biochemist (2016) 
Seareh Committee t.f.ember- -~ Imtrnctor (2016) 
Seareh Committee Member- - Chemistry lnsmu:tor (2014) 
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Sencice to Community 
Science Fair Judge- V.'1ng,ltl! Elemenwy (2007, 2008, 2014) 
Science Fair Judge - kgi.omtl Scie.nc:e Fair~ at CMU (2007, 2008, 2013, 2014) 

HonDn and Awards !OO·J...Pre~en.t: 

Nilfi.smal 

~ 

Loc;ai 

Profei&ioWl.l upeie11Ce: 

SaiDt Lrnmmce University (2004 - 2006): Chemical Stoclmxmi. D:Rctor, Chemical Hygiene Officer, Radi.itian Safety 
Officer, ;and lbz.rrdous Waste Mm.ager 

CertiicatioDS: 40-br li.i=.,oper, RCRA/DOT Hazardous Wa:ste Manageml!llt, 40-br Radiation Sa:fet}· Ofiie:e:r, Cbl!IIllCal 
Hygiene Officer 

Stockroom Duties:prepared all rolution. for l\'"E!el.l)' geoeral ~· a,nd o~c chemimy llil!d!!z:paduam labs; supen.'ised 
fu."" sta<EDt employee<$ th3t helped v.ith solution preparation and clJemical i.m'elltocy 

Oi.emical Hygie,c:i: Office,r Dutie:;: corumcted annual chemical/lab :iafeiy ti:amin.g for .ill science faculty: update.d lml\'el'!lity's 
Lab Safety plan; managed the hazardous \\'b-te for the uni.--ersity; cOiltrolled 90 ch)• hazaro.ou:; waste !limage :facility; 
coonlimted aH wa:rte piclrups; ccnducted Lab salret}' mspectiom 

Alcoa {2002-20C'A): Semor Prooes~ E?igineer 

air pollution, v.astev.--aru traatment, re~tm}' complimce (faderal ;and NY state)0 projl!ci m.;magement, bench :;cale a:nif full 
scale ,experimentation for prci,ces improvemE!lb, modl!ling of :fluoride .ib--..oi:ption on .ilwwna .-z. temperature for di-y scrubber 
efficiency study. 

C~ Inc_ (1998 - 2001): Seoior- Proi:ezs Engineer, Process~ 

Special"!)• Mm:ria.l Dn-ision Eugineer: supported multiple glass.lce:ramic IIWLUfaduriDg plants; full scale experimemation.l 
process unpro,1!IIJiellts; =rte many Comm_g con:mdE!D.li.al. techmcal publications; six-sipia greenbelt certification; project 
m=agemen.t training 

Clarl,;;son Umersify (1996-1998) 

Teaching .Assistant: lecture, field hip, bench-top ~t, .md grading. 

T.mght mco part Sll!D.ior 11!1.'el cn.il engineering laboratory. Sampled ri\'Er water .md ~ the dissohced oeyg,en (00) 
coDIEnt. Spiked the ri,-er water with a sample, collected from the town':; l\"aSle~-.rter and de.termined lhe biological oocy~ 
demand (BOD). This sm:rulated a pomt souree impact of the liV\VI'P cm the local watec supply. 

Re::;earclr Biooegradation of Coil Tar Polycyclic Arom.iti.c Hydrocarbcms by P.seudrnmmas Stut=:i in the Presence of 
No:nianic Surfactant:; 

Eastman Kodak. (Fall 1994, Summer 1995, SmmD.1!1' 1996): Engineer Intern 
Em'!nJOID.enral. Tedmology Dep3rlment: Database design foc incirlll!r.ato:r trial bum at iodmtrial wastewatec tmalml!Ilt pl.am; 
dissoh--ed oxygen testing for potemial risk -of chemical spi.lh mto industrial wastewatef' treatml!Zlt plant; cOD5tructed pilot unit 
i1Dd detemrined efficieocy -of UV treatmeitt of colltaminated water. 
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Please rtterd the number "item~.lenm.ts" you h:i.e listed abo,e m the foUow:i:n~ c-ate~ories. 
If ,.·ou specif:i· itemSJ'enot.s nndff' "ether." plea:se proridll!! 110 expfan:dion,'ih,6:nifion. 

2 Book! 3 Book Reli1m:s O Creath·e Pnblic.-:1tions 

0 

0 

Joumal Artirln 

C,nnf'erenC'f: Pre~eat:atimn 

0 

0 

:Performaaus 

Exhibitions 

0 

0 

Patents 

Cnmb-fua.ded and aoa-funded 

O Sabbaticals O Fullbright O Book Cb.'!pter 

3 Other (related to dhcipline) IAutholed adaptive leaminj!! chspter@e>tion sets forpllblishing company 
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Education: 

Dec. 1996 

Dec. 1991 

June 1990 

Awards: 

May 2000-0ct. 2000 

April 1998-Mar. 2000 

April I 991- Mar. 1996 

Summer 1989 

Philip M. Kiefer, Ph.D. 
Dept. of Physical and Environmental Sciences 

Colorado Mesa University 
I 00 North Ave, Grand Junction, CO 81501 

pkiefer(a),coloradomesa.edu 

Ph. D. Physics (Biophysics), University of Calif. at San Diego. 

M. S. Physics, University of Calif. at San Diego. 

B. S. Applied Physics with Honors, University of Calif. at Davis. 

Ministere de I' Education du Quebec Merit Fellowship. 

NIH Postdoctoral Fellowship. 

NIH Biophysics Graduate Trainee Fellowship. 

Undergraduate Research Fellowship, Associated Western 
Universities, Crocker Nuclear Lab, Davis, CA. 

University Teaching Experience: 
August 2015 - Present Lecturer, Dept. of Physical and Environmental Sciences 

Colorado Mesa University 

June 2009-June 2016 

Sept. 1990- June 1991 

Lecturer, Dept. of Chemistry and Biochemistry 
University of Colorado at Boulder 

Teaching Assistant and lab coordinator, Physics Dept. 
University of Calif. at San Diego 
(upper and lower division Blee. & Mag., optics, and electronics labs) 

Classes Taught at CMU: (Faculty & Course Evaluations available upon request) 

Fall 2018 1st Semester Biochemistry 

Fall 2018 Biochemistry Laboratory (4 sections) 

Spring 2018 2nd Semester Biochemistry 

Spring 2018 Introductory Chemistry (prealgebra based chemistry) 

Spring 2018 2nd Semester General Chemistry Laboratory (3 Sections) 

Fall 2017 1st Semester Biochemistry 
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Fall 2017 

Fall 2017 

Spring 2017 

Spring 2017 

Spring 2017 

Fall 2016 

Fall 2016 

Spring 2016 

Spring 2016 

Spring 2016 

Spring 2016 

Fall 2015 

Fall 2015 

Biochemistry Laboratory (3 sections) 

1st Semester General Chemistry Laboratory (1 Section) 

2nd Semester Physical Chemistry (Quantum Mechanics, Statistical Mechanics) 

Introductory Chemistry (prealgebra based chemistry) Spring 2017 
Introductory Chemistry Lab 
2nd Semester General Chemistry Laboratory (2 Sections) 

Introductory Chemistry (2 Sections) (prealgebra based chemistry) 

Introductory Chemistry Lab (2 Sections) 

2nd Semester Physical Chemistry (Quantum Mechanics, Statistical Mechanics) 

Introductory Chemistry (prealgebra based chemistry) 

Introductory Chemistry Lab (1 Sections) 

2nd Semester General Chemistry Laboratory (2 Sections) 

Introductory Chemistry (2 Sections) (prealgebra based chemistry) 

Introductory Chemistry Lab (2 Sections) 

Classes Taught at CU Boulder: (Faculty & Course Evaluations available upon request) 

Summer2016 1st Semester Physical Chemistry (Thermodynamics and Kinetics) 

Summer2015 1st Semester Physical Chemistry (Thermodynamics and Kinetics) 

Spring 2015 2nd Semester Physical Chemistry (Quantum Mechanics, Statistical Mechanics) 

Summer 2014 1st Semester Physical Chemistry (Thermodynamics and Kinetics) 

Fall 2011 2nd Semester General Chemistry Laboratory Instructor 

Fall 2011 1st Semester General Chemistry Instructor 

Summer 2011 2nd Semester Physical Chemistry (Quantum Mechanics, Statistical Mechanics) 

Summer 2011 1st Semester Physical Chemistry (Thermodynamics and Kinetics) 

Summer 2010 2nd Semester Physical Chemistry (Quantum Mechanics,Statistical Mechanics) 

Summer2010 1st Semester Physical Chemistry (Thermodynamics and Kinetics) 

Fall 2009 2nd Semester General Chemistry with Laboratory 
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Summer 2009 

Summer 2009 

Research Experience: 

July 2012-August 2015 

Jan. 1997-June 2012 

Dec. 2005-July 2007 

Jan. 2000-Aug. 2001 

May 2000-0ct. 2000 

Sept. 1995-Nov. 1996 

July 1990- Mar. 1996 

Sept. 1989-June 1990 

Summer 1989 

Sept. 1987-June 1989 

2nd Semester Physical Chemistry (Quantum Mechanics, Statistical Mechanics) 

1st Semester Physical Chemistry (Thermodynamics and Kinetics) 

Senior Research Associate, Dept. of Chemistry and Biochemistry 
University of Colorado at Boulder 

Research Associate, Dept. of Chemistry and Biochemistry 
University of Colorado at Boulder. 

Chercheur, Ecole Normale Superieure, Departement de Chimie 
Paris, France 

Research Associate, Molecular, Cellular, and Developmental Biology 
University of Colorado at Boulder 

Ministere de l'Education du Quebec Merit Fellow 
Visiting Scholar, Concordia University, Montreal, Quebec 

Research Assistant, Dept. of Biochemistry 
Division of Molecular and Experimental Medicine 
The Scripps Research Institute 

Research Assistant, Depts. of Chemistry and Physics 
University of Calif. at San Diego 

Undergraduate Research Assistant, Dept. of Physics, 
University of Calif. at Davis 

Nuclear Chemistry Undergraduate Research Fellow 
Associated Western Universities, Crocker Nuclear Lab, Davis, CA 

Undergraduate Research Assistant 
Depts. of Animal Science and Nutrition, University of Calif. at Davis 

Publications (30; list available upon request). 

Member of the American Chemical Society since 1997. 

Reviewed several articles for ACS Omega, Journal of Physical Chemistry, Israel Journal of 
Chemistry, and Journal of Physical Organic Chemistry. 

Grants: 
• The Physiological Role of Carbonic Acid and Lactic Acid as Protonating Agents of Amine and 
Nitrogen Bases in Model Biological Environments, NIH, 4/12-12/16. Combined theoretical (w/ J.T. 
Hynes CU) and experimental (w/ E. Pines BGU) study of the viability of carbonic acid and lactic acid as 
mobile buffers in vivo. 

Role: Senior Key Personnel 
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• Peptide Bond Formation in the Peptidyl Transferase Center, NSF (Organic and Macromolecular 
Chemistry), 8/06-7/09. Theoretical study of the mechanism of the title topic. 

Role: Senior Key Personnel 

Professional References: 

Professor James T. Hynes 
Dept. of Chemistry and Biochemistry Campus Box 215 
University of Colorado Boulder, CO 80309-0215 
(303) 492-6926 
Fax: (303) 492-5894 
James.Hynes@colorado.edu 

Professor Shelley D. Copley 
Dept. of Molecular, Cellular, and Developmental Biology University of Colorado 
Boulder, CO 80309 
(303) 492-6328 
shelley.copley@colorado.edu 

Professor Ehud Pines Department of Chemistry 
Ben-Gurion University of the Negev 
P.O. Box 653 
Be 'er Sheva, 84105, Israel 
+972-8-646-1640; +972-8-646-1572 
epines@bgu.ac.il 

Emeritus Professor Kevin Peters Dept. of Chemistry and Biochemistry 
Campus Box 215 
University of Colorado Boulder, CO 80309-0215 
Kevin.Peters@colorado.edu 
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Andrew Vinyard•770-861-9673•wvinyar1@gmail.com 

Andrew Vinyard 
135 Carlitos A venue, Grand Junction, CO 81501 
770-861-9673 
wvinyar1@gmail.com 

Education 

University of Utah 
Ph.D. Chemistry, Biochemistry Division (August 2018) 

University of West Georgia 
Summa Cum Laude ACS Certified B.S. Chemistry (December 2012) 

Experience 

Full Time Chemistry Instructor, Fall 2018-present, Colorado Mesa University 
Responsible for preparation and presentation of all coursework 
Lectured Chem 121 : introduction to Chemistry 
Became proficient at identifying students struggling with the coursematerial 
Instructor for Chem 121 L: introduction to chemistry lab 
Instructor for Chem 151 L: Engineering Chemistry Lab 

Graduate Research, 2016-present, Dr. Cynthia Burrows 
Research title: Com1ecting G-quadruplex formation to gene expression in plants 
Became proficient at identifying potential G-quadruplex sequence(PQS) 
Familiarized myself with structural characterization techniques including but not 
limited to thioflavin T assays (ThT), Circular Dichroism (CD), Nuclear Magnetic 
Resonance (NMR), UV-VIS difference, thermal melt (Tm) assays 
Expanded culturing techniques for growing C. rendhardti 
Became proficient in transforming C. rendhardtii with exogenous DNA 
Developed a nuclear extraction method 
Developed an in vitro expression system for C. renhardtii 
Learned additional PCR cloning technique for incorporating G-quadruplex sequences 
Became efficient operating and understanding high purification liquidcl:rromatography 
(HPLC) purification of oligonucleotides 
Improved my writing and critical thinking skills by developing and defending an 
original research proposal 

Senior ChemSAC Co-chair, 2016-present 
Advocated and successfully got dental and vision insurance for all graduate students 
Developed and held the first ChemSAC mental health.seminar 
Organized and attended prospective faculty luncheons 
Organized and held summer BBQ for first-year graduate students 
Organized and held the student choice seminar 
Hosted Dr. Peter Dedon from MIT 
Reviewed faculty hiring and collected students reviews on perspective hires 
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Junior ChemSAC Co-chair, 2015-2016 
Learned the basic procedure for retention promotion and tenure review 
Learned the review process for perspective faculty 
Worked with fellow graduate students to develop a healthy work life balance 
Worked alongside Victoria to instate the monthly bagels and coffee 

Graduate Research, 2013-2016, Dr. Matthew Kieber-Emmons 
Research title: Probing the origin of ethylene response in plants 
Became proficient in membrane protein purification, functionality assays, 
overexpression techniques, and growth of yeast strains 
Received additional mentoring and grew as a mentor through teaching undergraduate 
researchers 
Learned XANES and EXAFS X-ray absorption structural characterization techniques 
Improved my writing and critical thin.king skills by developing and defending my 
second year seminar and my preliminary oral exam. 

General chemistry lab Teaching Assistant, 2010-2012 
Assisted and guided students in the lab 
Was responsible for managing and dictating proper use of lab equipment 
Acted as a mentor for developing young scientist 
Developed the lab experiments and protocols 

Private tutor 2010-2013 
Tutored AP high school students; tutored fellow general and organic chemistry 
students at University of West Georgia. 

UWise mentor, Fall 2011 
Meet with students during office hours 
Guided freshman students, previously enrolled in the summer bridge program towards 
fields of study which could possible fit their current interest. 

University of West Georgia Institutional STEM Excellence (UWise) Assistant, Summer 2011 
and 2012, University of West Georgia, Department of Chemistry, Dr. Sharmistha Basu-Dutt Phone: 
678-839-601 8: email: sbdutt(c:v,westga.edu 

Summer bridge program focusing on the retention of science majors 
Assisted professor with conducting, planning and setting up lab experiments 
Answered questions and gave direction on lab handouts 
Led study and tutoring sessions for participating students in the lJWise program 

Organic Chemistry Teaching Assistant, University of West Georgia, Department of Chemistry; 
Dr. Victoria Geisler (fall 2011 and spring 2012) Phone: 678-839-6025 : email: vgeisler@westga.edu 

Led problem set sections in Organic Chemistry 
Followed student progress and provided individual tutoring , 
Monitored and assisted students needing help during POGOL style lectures 
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Analytical Chemistry Teaching Assistant, Fall 2011-2013, University of West Georgia, 
Department of Chemistry, Dr. Hansen email jhansen@westga.edu 

Acted as liaison between Dr. Hansen and his students, resulting in deepened 
development of interpersonal skills 
Extensively tutored individual students 
Gained experience in strengthening student understanding on concepts such as 
complex equilibrium, gravimetric procedures, acid base chemistry of both polyprotic 
and monoprotic acids, photochemistry including Beer's Law and basic to moderate 
level electrochemistry, etc. 

Research Assistant, Fall 2010-2013, University of West Georgia, Department of Chemistry; Dr. 
Hansen, Phone: 678-839-6021, email jhansen@westga.edu 
Title of Research Project: Proton transfers in super-cooled solutions. 

Provided aid in aligning laser with sample holder 
Responsible for setting up photospectrometer 
Handled the collection and interpretation of data and pre-experimental preparations, 
such as mixing and weighing of solutions 
Aided in rebuilding and maintaining of cryostat apparatus 
Independently applied proof of concept for a new photospectroscopy technique, which 
was used previously for collecting data on the deprotonation of glycerol in the glass 
phase 

Workshop Assistant, 2010-2011, University of West Georgia, Department of Chemistry Dr. Lucille 
B. Garmon. Phone: 678-839-6017; email: lgarmon@westga.edu 

Responsible for planning and leading workshops in which the students were guided in 
solving problems on their own. 
Each workshop session emphasized collaboration and group problem solving for entry 
level chemistry students. 
Workshops led included Principles of Chemistry 1 and 2 

Graduate Teaching Experience and Presentations 
Guest lectured Bioinorganic chemistry (CHEM 7150) 
Title: Photosystem II: Role of the Dangler Manganese 
Guest lectured Nucleic Acid chemistry (CHEM 7470) 
Title: Editing the Genome without Double Strand Breaks 
Poster presented at the G4thering 
Title: Connecting G-quadruplex Formation to Gene Expression in Plants 

Honors and Activities 

Attended and presented a poster at the G4thering in Prague, Czech Republic (summer 
2017) 
Refugee mentor program (Catholic Community Services) 2016-2018 
National Science Foundation Graduate Research Fellow (2014-2017) 
Completed bioreactor training at Utah State (Fall 2014) 
Founding member of M.A.S.A (Multi Asian Student Association) 
Fiction award and publication of short story (2011 English Department) 
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Dean's list 2009-2012 
National Honors of Collegiate Scholars 
Ben W. Griffith Fiction Prize (2011 English Department) 
Department of Chemistry scholarship 2012 
Science Smart Grant 2010-2011 
William L. Lockhart Scholarship 2011 
NASA- Georgia Space Grant Consortium Scholarship, March 31, 2011 
Analytical Chemistry Award 2011 
Organic Chemistry Book Award 2010 

Publications 

1. Vinyard, A, Ding, Y., Fleming, A. M., Burrows, C.J. (2018) Identification and characterization 
of G-quadruplexes in Chlamydomonas reinhardtii and the stabilization effects of physiologically 
high polyamine concentrations in solution. (Publication pending.) 

2. Light, K. M., Wisniewski, J. A, Vinyard, W. A, and Kieber-Emmons, M. T. (2016). Perception 
of the plant hormone ethylene: known-knowns and known-unknowns.J.Biol. Inorg. Chem. 21 , 
715-728. doi: 10.1007/s00775-016-1378-3 

3. Vinyard, A, Hansen, K.A., Byrd, R., Stuart, D.A., Hansen, J.E. (2014) Design of a Simple 
Cryogenic System for Ultraviolet-Visible Absorption Spectroscopy with a Back-Reflectance 
Fiber Optic Probe, Appl. Spec. 68(1): 118-123. doi: 10.1366/13-07129. 
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ANDREW R. WOLFF 

ANDREW R. WOLFF, Ph.D. 

(630) 828-4206 (days) I (970) 248-1161 (office) I (970) 549-0448 (evenings) 
AW olff@coloradomesa.edu https ://www .linkedin.com/in/ drandrewwolff 

SUMMARY 
Experienced industrial chemist with a strong record of innovation, research, and teaching 
accomplishments. Demonstrated proficiency in general, inorganic, polymer, surfactant, and 
organic chemistry. Demonstrated ability to manage research and development groups. Effective 
team player. Strong interpersonal skills. Experience in specialty chemicals, energy, and 
microelectronics industries. Familiar with USPTO database, Microsoft Office, Lotus Notes, 
Blackboard, and a variety of instrument-specific software packages. 

TEACHING EXPERIENCE 
Instructor of Chemistry: Colorado Mesa University. 2017 - present 
Taught Intro and General Chemistry lectures and labs. Courses were taught using D2L for 
communication and assignments as well as Sapling (McMillan Publishing) automated homework 
assignments. 

Adjunct Professor: Waubonsee Conununity College, 2010-2014 
Taught Chem 100, Chem 101: Introduction to Chemistry and Introduction to Chemist,y Lab. This 
is an introductory chemistry course for students with no previous exposure to chemistry. Teaching 
included use of Blackboard for communication with students. 

Adiunct Professor: Benedictine University, 2005 - 2007 
Taught Chem 114/Chem 124: Chemistry Laborat01yfor Majors and Pre-Medical students. 

Lecturer: College of DuPage, 2000 - 2005 
Part-time faculty (evenings). Taught Introduction to Chemistry for Majors (CHEM 151); 
Introduction to Chemistry for Pre-Nursing Students (CHEM 111); and Introduction to Organic 
Chemistry for Pre-Nursing Students (CHEM 112). Elected to Who's Who in American 
Teachers in 2004 and 2005. 

Visiting Assistant Professor: Cleveland State University, 1986-1989 
Taught Freshman Chemistry for Science and Engineering Majors; Designed and taught 
Chemistry Of The World Around Us, a course for humanities students with accompanying 
laboratory. 

Contributor to: www.Socratic.org www.Humbot.io www.Ouora.com 

INDUSTRY EXPERIENCE 
Scientist IV: Cabot Microelectronics, 2013 - 2016 
Responsible for development of integrated circuit polishing slurries using nanoparticulate 
silicates with adjuvants and performance modifiers. Received 2016 Gold-Level Innovation award 
for work on hydrogen peroxide characterization and decomposition. Three patent applications 
have been filed, one additional is in preparation. 
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Chief Chemist: Benetech, Inc., 2001-2013 
Responsible for all aspects of raw material specification, blending, quality control, product 
reformulation, and new product development. Supervised up to five associates. Secondary duties 
include training new hires on chemical product line, analysis and recommendations for field non­
confonnances, EPA compliance, Hazardous materials compliance, Intellectual Property 
management, and generation/maintenance ofMSDS files. Reformulated entire dust suppression 
product line in 2005, resulting in an approximate 8% increase in Earnings Before Interest, Taxes, 
Depreciation, and Amortization. Developed and implemented quality control system for chemical 
products. Four US patents have issued on this work. 

Sr. Research Scientist: Turtle Wax, fuc., 1998-2001 
Responsible for strategic research in automotive care products. Sole responsibility for new 
product launched in 2000; technology contributions to several other products launched in 2000. 
Primary duties include product conception, chemistry selection, prototype design, performance 
testing, optimization of formula, and competitive performance analysis. Ancillary duties include 
direction and oversight of academic research, and specification of new instrumentation. 

Sr. Research Chemist: PPG Industries/BASF Specialty Products, 1990-1998 Responsible for the 
development of novel polysiloxanes. Successfully developed high performance silicone 
lubricants, silicone surfactants, and novel low molecular weight polysiloxanes for a variety of 
industries. Duties included scale-up through pilot plant to production, interactions with external 
customers, and technical direction of subordinates. Twelve US patents have issued on this work. 
PPG sold this business unit to BASF in December 1997. 

Senior Polymer Chemist, Master Builders Technologies, 1989-1990 
Research into expanding polymerization reactions . Involved search for polymers whose density 
was less than that of their monomers. The goal was to produce a super-adhesive for construction. 
Tools included molecular mechanical modeling of polymer and monomer volumes. 

Visiting Researcher, NASA Lewis Research Center, 1986-1989 
Research into polymeric precursors to ceramics. Successfully used a silane condensation catalyst 
to polymerize vinyl silane which then could be pyrolyzed to a mixed SiC/C ceramic. 

Postgraduate Researcher, California Space Institute, 1984-1986 
Modeled rocket engine performance and economics of silane/02 vs H2/02 rocket engines in 
near- lunar space. Additionally supervised one undergraduate researcher and proposed the 
existence of croconic acid in the Venus atmosphere to account for unexplained UV absorbance. 

Research/Teaching Assistant, University of Wisconsin, Madison, 1978-1984. 

EDUCATION 
Ph.D., Inorganic Chemistry. University of Wisconsin, Madison, 1984 
Thesis title: "The Structure and Reactions of High Molecular Weight Polysilanes" Research 

included 29si NMR characterization and evaluation of photoinitiator efficiency of polysilanes. 

BS Chemistry. University of California, Santa Barbara, 1978 Graduated with Honors 
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PROFESSIONAL 
American Association for the Advancement of Science 

PATENTS 
US Patent #9,937,523: "Dust suppression formulas using plasticized cellulose ethers" A. R. 
Wolff, M. T. Such, April 10, 2018 

US Patent #9,850,403: "Cobalt Polishing Accelerators" S. Kraft, A. Wolff, P. Carter, K. Hayes, 
B. Petro, December 26, 2017 

US Patent #9,834,704: "Cobalt Dishing Control Agents" S. Kraft, A. Wolff, P. Carter, B. Petro, 
December 5, 2017 

US Patent #9,688,885: "Cobalt Polishing Accelerators" S. Kraft, A. Wolff, P. Carter, K. Hayes, 
B. Petro, June 27, 2017 

US Patent #9,267,063: "Dust suppression formulas using plasticized cellulose ethers" A. R. 
Wolff, M. T. Such, February 23, 2016 

US Patent #9,017,767: "Method of suppressing dust in piles and railcars using plasticized 
cellulose ethers" A. R. Wolff, M. T . Such, April 28, 2015 

US Patent #7,976,724: "Method of preventing emanation of dust from a coal pile or railcar" A.R. 
Wolff, July 12, 2011 

US Patent #6,790,245: "Control of Dust" A. R. Wolff; J. P. Pircon; M. E. Freetly September 14, 
2004 

US Patent #6,187,863: "Curable compositions based on functional polysiloxanes" T. F. Wilt; 
D.N. Walters; J. A. Claar; K. D. Donnelly; J.M. Camey; A. R. Wolff, February 13, 2001 

US Patent #6,136,928: "Curable compositions based on functional polysiloxanes" T. F. Wilt; 
D.N. Walters; J. A. Claar; K . D. Donnelly; J . M. Carney; A. R. Wolff, October 24, 2000 

US Patent #6,103,838: "Curable compositions based on functional polysiloxanes" T. F. Wilt; 
D.N. Walters; J. A. Claar; K. D. Donnelly; J.M. Camey; A. R. Wolff, April 15, 2000 

US Patent #6,103,824: "Curable compositions based on functional polysiloxanes" T. F. Wilt; D. 
N. Walters; J. A. Claar; K. D. Donnelly; J.M. Camey; A. R. Wolff, April 15, 2000 

US Patent #6,054,535: "Acetoacetate functional polysiloxanes" T. F. Wilt; D. N. Walters; A. R. 
Wolff, April 25, 2000 

US Patent #6,048,934: "Curable compositions based on functional polysiloxanes" T. F. Wilt; 
D.N. Walters; J. A. Claar; K. D . Donnelly; J.M. Camey; A. R. Wolff, April 11, 2000 

US Patent #6,046,296: "Curable compositions based on functional polysiloxanes" T. F. Wilt; 
D.N. Walters; J. A. Claar; K. D. Donnelly; J.M. Camey; A. R. Wolff, April 4, 2000 

US Patent #6,040,394: "Curable compositions based on functional polysiloxanes" T. F. Wilt; 
D.N. Walters; J. A. Claar; K. D. Donnelly; J.M. Camey; A. R. Wolff, March 21, 2000 

US Patent #5,952,443: "Acetoacetate functional polysiloxanes" T. F. Wilt; D. N. Walters; A. R. 
Wolff, September 14, 1999 

US Patent #5,939,491: "Curable compositions based on functional polysiloxanes" T. F. Wilt; 
D.N. Walters; J. A. Claar; K. D. Dom1elly; J.M. Camey; A. R. Wolff, August 17, 2000 
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US Patent #5,916.992: "Polysiloxane polyols" T. F. Wilt; D. N. Walters; K. D. Donnelly; A. R. 
Wolff, June 29, 1999 

World Patent #9906487: "Curable coating composition for primer, color and clear coats -
comprises reactive poly (hydroxyalkylated) siloxanes, polymers, o1igomers and a curing agent." 
T. F. Wilt; D. N. Walters; J. A. Claar; K. D. Donnelly; J.M. Camey; A. R. Wolff 

World Patent #9906472: "New polysiloxane polyol - used in ambient and thermal cure coating 
compositions." T. F. Wilt; D. N. Walters; K. D. Donnelly; A. R. Wolff 

World Patent #9906471: "New acetoacetate functional polysiloxane - prepared from 
polysiloxane tetrol and an acetoacetate; useful in primer coating compositions." T. F. Wilt; D. N. 
Walters; A. R. Wolff 

US Patent# 5,248.789: "Epoxy Silicone Coatings with Good Bloom and Scratch Resistance and 
High Gloss," A. R. Wolff, September 28, 1993 

US Patent# 4.569,953: "Photoactivated Polymerization of Vinyl Monomers by Polysilanes," 
R.C. West and A. R. Wolff, February 11, 1986 

Publications 
ADMIXTURES, R. L. Harris, F. D. Kinney, M.A. McFarland, C. M. Nelson, E. J. Siebert, A. R. 
Wolff, A. M. Young; Cements Research Progress, 1988 (1990) 

"Croconic Acid: An Absorber in the Venus Clouds?" K . Hartley, A. Wolff, L. Travis, Icarus, 77, 
382-390 (1989). 

"A High Char-Yield Polymeric Binder for RBSN Matrix Composites," K. Schofalvi, M. 
Freedman, A. Wolff, 13 'Th Annual Conference on Composites Materials and Structures, January 
18-21, 1989, Cocoa Beach, Florida. 

"Polymer-Derived Ceramic Composite Materials," F. I. Hurwitz, P. J. Conroy, L. P. Cornell, J. Z. 
Gyekenyesi, A. L. Waters, A. R. Wolff, High Temperature Engine Materials Technology 

Program First Annual Review, November 9 & 10, 1988. NASA Lewis Research Center, 
Cleveland, Ohio. 
"Silicon-29 Nuclear Magnetic Resonance ofDialkylpolysilanes," A. R. Wolff, J. Maxka, R. 
West, Journal of Polymer Science, Polymer Chemistry Edition, 26, 713-720 (1988) 

"29si NMR of Dimethyl- and Phenylmethyl-Containing Polysilanes," A. R. Wolff, I. Nozue, J. 
Maxka, R. West, Journal of Polymer Science, Polymer Chemistry Edition, 26. 701-712 (1988) 

"Photoinitiation of Vinyl Polymerization by Polysilanes," A. R. Wolff, R. West, Applied 
Organometallic Chemistry,!, 7, (1987) 

"Polysilanes as Photoinitiators for Vinyl Polymerization," R. West, A. R. Wolff, D. J. Peterson, 
Journal of Radiation Curing, 13, 35-40 (1986). 

"Polysilanes: A Novel Class of Photoinitiators for Vinyl Monomer Polymerization," A. R. Wolff, 
R. West, D. J. Peterson, XVII Organosilicon Symposium, April 3, 1984, Schenectady, New York. 
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REFERENCES 

Phillip Carter 
Director, Slurry Development 
Cabot Microelectronics 
870 N. Commons Drive 
Aurora, IL 60504 
(630) 499-2614 (work) 
(630) 445-3688 (cell) 
Phil Carter@cabotcmp.com 

John Woodford 
ES&H/QA Manager 
Argonne National Lab 
9700 S. Cass Ave 
Argonne, IL 60439 
(815) 210-1794 
Jbwoodford815@gmail.com 

Mary Edith Butler 
Dean, Mathematics & Sciences 
W aubonsee Community College 
Route 4 7 at W aubonsee Drive 
Sugar Grove, IL 60554-9454 
(630) 466-7900 ext. 2854 
mbutler@waubonsee.edu 

Kenneth Abate 
Director (ret) 
PPG Specialty Chemicals 
70391 Copper Blvd 
Lawton, MI 49065 
(269) 299-0598 (home) 
abatek@yahoo.com 
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Scott Aaron Kalbach 970-308-0789 s kalbach@msn.com 

Education: 

2006-present: Colorado State University Fort Collins, CO PhD candidate (currently writing 
dissertation for defense) 
1402 Center Ave Mall Fort Collins, CO 80521 

2001-2004: Mesa State College Grand Junction, CO BS emphasis in chemistry (cum lauda) 
1100 North Ave, Grand Junction, CO 81501 

1987-1992: Mesa College/Mesa State College Grand Junction, CO incomplete studies with declared 
major of chemical engineering 
1100 North Ave, Grand Junction, CO 81501 

1980-1984: Jefferson County High School Dandridge, TN (diploma) 
115 W Dumplin Valley Rd, Dandridge, TN 37725 

Work Experience: 

2016 to Present: Colorado Mesa University- duties include preparing laboratories for all chemistry 
classes. Prepare organic, inorganic, and biochemical reagents and solvents. Clean equipment and 
properly dispose of chemical waste. Maintain an inventory with MSDS readily available. Repair or 
arrange for repair of equipment and instruments. Purchase chemicals and equipment as needed in 
reasonable time. Stay within a defined budget for all purchases and repairs. Purchase gases for 
instrumentation and organic/organometallic synthesis. Maintain reasonable communication with 
all laboratory instructors providing special information or instruction. Teach chemistry 
laboratories at both general chemistry and organic levels. Job goals include assuring good 
instruction to both students and student employees that contributes to the completion of their 
education. Make sure laboratories have all the chemicals and equipment necessary for students to 
have the opportunity to learn at a higher level. 

2015-2016: Intervention Inc. - duties include managing minimum risk and low medium risk 
misdemeanor and felony probation or deferred judgement cases. Maintaining a prefessional 
appearance and demeanor. Keep legal records of each appointment with each client, and supervise 
the client to completion of all Court ordered sanctions. Complete legal documents such as summons 
& complaints or warrants. Attend court appearances, and generate reports for victim and domestic 
violence cases. Communicate with therapy providers, and administer urinalysis for clients following 
a chain-of-evidence protocol. The goal of the job is successfully to assist people to completion of 
their probation by coaching, warnings, and sanctions. 
(Kerin Dyer970-257-9000) 
150 W Main St Ste D, Grand Junction, CO, 81501 

2014-2015: Kingdom Metals LLC - duties require preparing and pouring assays at temperatures 
greater than 2000 F, using wet chemistry to remove all metals from ore, and identify content via 
XRF. Other duties require running pilot scale process for treating the ore, using a small tube 
furnace at 2000 F, grinding ore using a lab scale grinder, a crusher, and a bell cone crusher. Main 
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process input as far as safety, order of operation, etc are also required. The final products were 
collector metals and glass slag. 
(Foster Scott 719-557-2846) 
Wilbarger St., Vernon, TX, 76384. 

2006-2014: Colorado State University- duties included teaching and lab research. Responsible for 
the day-today-day function of the lab including: ordering, waste removal, equipment maintenance, 
training, and safety compliance. Projects completed were simian immunodeficiency virus fusion 
protein mimetic and peptide surface mobility and recognition using a designed mumps and human 
immunodeficiency virus fusion protein mimetic. 
(Dr Alan Kennan 970- 491-6046) 
Chemistry Building 1301 Center Dr Fort Collins, CO 80521 

2004-2006: Boulder Scientific - duties included preparing reactor for batch record procedure (this 
included houses, valves, dip legs, and pumps), keeping log during operating procedure, packaging 
of intermediates and final products (in fiber packs, drums, and cylinders), and loading of raw 
materials. 
(Larry Barton 970-535-4494) 
598 3rd St, Mead, CO 80513 

2001-2004: Mesa State College -worked as undergraduate researcher and stockroom assistant. 
Completed experiments identifying organic molecules extracted from plant material and helped set 
up the undergraduate general chemistry labs. 
(Dr Craig Dodson - formerly of Mesa State College) 
1100 North Ave, Grand Junction, CO 81501 

1985-2001: City Market Warehouse- duties included: unloading trailers, order selection, 
janitorial, forklift operator, trailer loading, and foreman. Used electric flat motors, hand jacks, and 
stand-up forklifts. Selected orders from paper tags at rates of 200 to 320 cases per hour. 
Fork lift "let downs" to pick slots were completed at 20 to 25 an hour. 
(business no longer exists) 
559 Sandhill Ln, Grand Junction, CO 81505 

1984-1985: Construction work for Aspen Valley Heating and Plumbing, Specialty Stone, and 
UniCal. Job duties included picking rock in the mountains, cutting and laying concrete pipe, and 
carrying tools for welders as needed. 

Equipment Skills: 

Rock Crusher, grinder, vacuum pumps, circular dichroism, HPLC, HF cleave apparatus, flat 
motors, hand jacks, forklifts, mass balance, pH meters, UV-Vis, and XRF. Some experience in mass 
spec, analytical ultracentrifugation, NMR, copper cell, and calorimetry. 

Personal Skills: 

Proficient with math, Excel, Word, Power Point, Adobe suite, precise measurements, calculated 
dilutions, and experimental design. Learn quickly and self-starter. Capable of working on 
equipment with proper diagrams and schematics. Skilled at researching a topic (for 
equipment/lecture/laboratories/miscellaneous). Capable of seeking assistance when I encounter a 
problem in which I have limited or no experience. 
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Team Skills: 

Start by understanding the goal of the project. Give input on team concept projects. Can 
give/receive input to presented ideas for either team or personal projects. Understand that other 
people's point of view and input are necessary for a successful project. 

Goals: 

I am seeking positions that will allow me to use my diverse set of skills at any level. I believe that I 
can do any job regardless of physical requirements or required knowledge base. I feel I can 
contribute on multiple levels drawing on my past experience at different occupations while 
adjusting to the desired goals of the employer. 
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NARRATIVE 

This report is based on my site visit on February 18, 2019. Prior to the visit, I was 
provided with a comprehensive Program Self Study compiled by the Chemistry faculty. During 
my visit I had the pleasure to meet with Aparna Palmer, Assistant Vice President for Academic 
Affairs for Student and Faculty Success; Kurt Haas, VP for Academic Affairs; Chemistry 
Faculty Sam Lohse, Joe Richards, James Ayers, Tim D' Andrea, and Dave Weinberg; Chemistry 
Stockroom and T ,ab Coordinator Scott Kalbach; Morgan Bridge, Assistant Vice President of 
Academic Affairs for Assessment and Accreditation; Sylvia Rael, Library Director and Jamie 
Walker, Head of Technical Services; Jeremy Brown, VP oflnformation Technology; and five 
chemistry seniors. I toured the classrooms and laboratories located in the Wubben Science 
Center, library and other facilities. I also observed a Principles of Chemistry lecture taught by 
Sam Lohse and Organic Chemistry II lecture taught by Joe Richards. I greatly appreciate the 
welcoming atmosphere that I experienced throughout my visit and the time and effort that was 
invested by all those involved in planning and participating in the review. I left Colorado Mesa 
University with a clear understanding of the strengths and weaknesses of the Chemistry program 
which will be addressed in my report. 

I would like to note that while several references will be made in this report to the American 
Chemical Society (ACS) Guidelines for Bachelor's Degree Program accreditation (1), these 
guidelines will be used only for the purpose of establishing points of comparison. The CMU 
Chemistry degree is not currently accredited by ACS. However, these standards are nationally 
accepted and can provide a benchmark for commendations to the program as well as suggestions 
for improvement. 

Lastly, I would like to emphasize the importance for CMU to offer a chemistry degree and how 
the chemistry program helps the university's significant impact on regional economic 
development. 

Introduction and Overview 

The Colorado Mesa University Chemistry Program is a strong and rapidly growing program. 
Since the establishment of the Bachelor of Science in Chemistry in fall of 2013 the number of 
majors has steadily increased, rising to 103 (fall 2018). The Program is well-functioning, 
mutually supportive and collegial. The faculty is very hard-working, dedicated to student 
learning and student success. Faculty is active in research and, in the past six years, there has 
been a dramatic increase in the number of students' presentations at conferences, including 
national and regional meetings of the American Chemical Society. Chemistry students are 
enthusiastically supportive of the chemistry program. They greatly value the individual 
interactions they have with the chemistry faculty, especially in the context of smaller upper-level 
classes and individualized research activities. Students specifically mentioned that they 
appreciated the attitudes and values that the chemistry faculty fostered, especially high 
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expectations, hard work, and quality outcomes. Most of all, students valued that the chemistry 
faculty cared for them as individuals and for their success dming college and afterwards. The 
curriculmn is fairly lean and traditional, but provides a comprehensive grounding of fundamental 
and applied chemistry topics. The Program has defined a set of broad program learning 
outcomes (PLO's) in line with institutional outcomes and more specific student learning 
outcomes (SLO's), and there is a strong program assessment in place. Beyond regular 
assessment of its courses, the Program conducts alumni surveys to determine curricular 
improvements to better serve students who either wish to enter the chemical workforce 
immediately after graduation or move on to graduate or professional school. The main challenge 
faced by the Program is limited number of staff and potential "bum-out." Staffing increasing 
numbers of laboratory sections and accommodating a broader range of students takes 
significantly more time than in the past. Undergraduate research has dramatically increased and 
there is currently more demand for research opportunities by students than there is faculty 
capacity. Likewise, chemistry is a very instrument-based discipline, and it takes significant time 
and effort to maintain and repair the Program's instrument holdings. It is vital for the health of 
the Program, especially if curricular innovation is desired and student research levels are to be 
sustained or increased, that the number of faculty within the program is at least maintained or 
increased and that adequate support staff for stockroom, lab prep, and instrumentation 
maintenance is available. 

I. Observations pertaining to curriculum 
Contribution to University Curriculum 
The program provides a wide array of courses in support of other programs. Five of these 
courses can be used to fulfill the Essential Leaming requirement in the Natural Sciences. 
Because of university-wide increased enrollments, these courses, particularly at the 100 level, 
have seen a large increase in enrollment and student credit hours. In the past five years, about 
80% of the enrollment in chemistry came from 100-level courses. 

Program curriculum 
The program offers a solid and traditional curriculum, similar to many other chemistry programs 
nationwide. Although the program is not certified by the American Chemical Society, its 
structure reflects the five foundational areas of chemistry for ACS-approved undergraduate 
programs (analytical, biochemistry, inorganic, organic, and physical). The program offers 
lecture-based courses in all five areas and laboratory courses in three of the areas (separate 
inorganic and physical chemistry labs are not currently offered). 

Curriculum updates 
Following recommendations from the 2012 review, the program established a Bachelor of 
Science in Chemistry in 2013, followed by a new Biochemistry Concentration for the Bachelor 
of Science in Biochemistry which was offered for the first time in fall 2016. This led to the 
addition of CHEM 316, Biochemistry II which is a required course for Biochemistry majors and 
a restricted elective for the Chemistry majors. As part of the recommendations from the 2012 
review, the program now offers Instrumental analysis and the associated lab and Inorganic 
Chemistry on a yearly basis. Although no separate Inorganic or Physical Chemistry laboratory 
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courses are currently offered, CHEM 341, Advanced Laboratory I, provides exposure to 
experimental topics of physical and inorganic nature. The recent revision of ACS Guidelines for 
program approval and major certification (1) states that an ACS-certified degree can be awarded 
to students who complete a one semester course in the five foundational areas of chemistry, lab 
courses in four of the five foundational areas, and four additional courses of in-depth work ( often 
a second semester in a foundation area or research). Thus, as far as curriculum requirements, 
there seems to be an opportunity in the future for the Program to develop an ACS-certified 
chemistry degree track if one additional laboratory (either physical or inorganic) were to be 
developed. It would also be beneficial to develop a Chemical Safety course that emphasizes 
current safe practices in the undergraduate chemical laboratory. The course would provide 
training in the safe use and disposal methods for chemicals and in the handling of specialized 
equipment required for doing chemistry. It should be a required course for students working in 
the stockroom. Although I understand that current requirements restrict undergraduates from 
being hired as teachings assistants (TAs), students trained in chemical safety would provide 
valuable assistance, particularly in lower division laboratories where direct supervision of 24 
students by one instructor appears challenging. 

One great addition to the curriculum is CHEM 442, Communicating in the World of Chemistry. 
The course was added to address needs emerged by institutional assessment data to improve 
communication skills. Taken concurrently with CHEM 341, Advanced Laboratory I, the course 
provides training in technical writing and presentations, resume writing, and job-hunting skills. 

During my visit, faculty lamented that students' writing skills are often poor and that writing 
classes don't necessarily teach proper grammar and punctuation. To that extent, the program 
could scaffold writing assignments in multiple courses and create a seminar course where 
students research a topic from the scholarly literature, write a technical paper that is reviewed by 
faculty and peers, and present the research topic in a lecture-style presentation. 

Research is an essential ingredient in the education of any future scientist. The program has 
dramatically increased the number of students involved in research, although this effort is limited 
in part by lab space, access to working instrumentation and, most notably, by lack of faculty 
time. These are all essential requirements to support and sustain effective undergraduate research 
environments (2). One approach to remediate time limitations is to develop course-based 
undergraduate research experiences (CUREs) (3). In this approach, research projects are 
integrated into laboratory course work, affording students opportunities to make discoveries that 
are of interest to the broader scientific community or other stakeholders outside the classroom ( 4, 
5). CUREs also engage students in iterative work, during which they repeat and build on aspects 
of their own and others' work in order to ensure the reliability of their findings and generate 
meaningful scientific knowledge. Projects could be built around different faculty expertise or 
developed in collaboration with community partners. Exposure to increased research 
experiences would benefit students going to graduate school or entering the workforce. The 
faculty promotes research internships opportunities to students and this effort should be 
continued and expanded. 
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The curriculum for the Chemistry minor has also been upgraded since the last review with more 
flexible course choices to accommodate students from other majors or students with diverse 
interests. 

Program delivery vehicles, locations, and format 
Except as noted below, all chemistry courses are delivered in classrooms or labs on the CMU 
main campus. The faculty does an excellent job at maintaining relatively small class sizes even 
in light of a major increase in enrollments. Multiple sections of general chemistry and organic 
chemistry supported by multiple laboratory sections (28 sections as of fall 2018) help maintain 
the "personal approach" commitment reflected in the CMU institutional mission. 

Conversations with faculty pointed to adoption of some active and student-centered teaching 
pedagogies including group work, mastery quizzes, clickers, etc. However, personal observation 
of classroom instruction demonstrated limited use of these tools. For example, in a lower­
division course the instructor provided group work sheets but did not provide any directions to 
students to form groups. As a consequence, students completed their work individually, 
although the instructor circulated throughout the classroom providing assistance. In a second 
instance, the class was held as a traditional lecture with occasional questions by the instructor 
which were routinely answered by a limited number of students. I recommend that the program 
continues to investigate and implement pedagogies that enhance more active student learning. 
As the pool of potential college applicants changes, the diversity of teaching pedagogies that are 
proven to be effective for all students will become increasingly important (6). 

One course (CHEM 100 - Chemistry and Society) has been offered online and in hybrid format 
as well as in a traditional setting by a part-time instructor at the CMU campus in Montrose. No 
conversations regarding online teaching ensued during my visit. Obviously, this could be an area 
of major expansion for the program which would have to be supported by institutional 
investments in hiring additional staff. CHEM 121 , 121L- Principles of Chemistry- was 
previously offered by high school teachers with supervision by CMU faculty but this effort only 
lasted through 2012 and 2013. It is unclear as to why it was discontinued. 

II. Observations pertaining to student success 
Observations of program growth 
In the past five years, the Chemistry Program has experienced a large growth in the overall 
number of students served by the program as well as number of majors. From A Yl 3 to A Yl 8 
the majors have increased by 27% with an average of 10. 7 graduates/year. The chemistry minor 
has also experienced a very large growth with a 23 8% increase in the number of students 
completing the minor, an average of 20.7/year. 

A large portion of the faculty FTE is invested in providing chemistry courses for other majors. 
Since all courses include a lab component and labs are capped at 12 to 24 depending on the 
course, faculty spend a large proportion of their time teaching labs. 
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Enrollment trends 
The Chemistry Program is currently operating close to full capacity. From A Y13 to A Yl 8, 
average course enrollments and student credit hours have increased by approximately 30%. 
Eighty percent of this enrollment comes from lower-division courses, particularly at the 100-
level, which are service courses for other majors. There has been a significant increase in 
enrollments also at the upper-division level, reflecting the growth in the number of chemistry 
majors. Although the faculty does not anticipate a large growth in the number of majors and 
minors in the near future, they have expressed concern that any additional growth, at any level, 
will not be accommodated without a significant investment in additional staff and resources, 
particularly lab space. 

III. Observations pertaining to program resources 
Full-time equivalent faculty-to-student ratio and course/student credit hours 
As of fall 2018 the program consists of five tenured/tenure-track faculty, three pennanent full­
time instructors, one temporary full-time instructor, one laboratory coordinator/instructor, and 
three part-time instructors. The program is conducting a search for one additional tenure-track 
faculty who will replace a previous biochemistry faculty member. Currently, only 54% of the 
faculty is on a tenure-track line. From A Yl 3 to A Yl 8 the full-time equivalent students (FTES) 
have increased at a faster pace than the full-time equivalent faculty (FTEF) with a FTES:FTEF 
of 27 .6 in A Yl 8. This is a very large number when comparing to national averages and other 
institutions in Colorado. According to data released in 2011 by the National Center for 
Education Statistics (7), the national FTES :FTEF average for 4-year institutions is 15 .1 and for 
2-year institutions is 21.1. The same source reports that in Colorado the FTES:FTEF average for 
4-year institutions is 9.6 and for 2-year institutions is 22.4. Thus the program is carrying a load 
that surpasses what faculty would experience at a community college. 

Because student demand for chemistry courses has grown significantly, class sizes have also 
increased along with the number of lab sections and increased demand for undergraduate 
research experiences. This growth is posing a significant strain on the program with high 
teaching loads of 14-16 contact hours/week, not taking into account the fact that faculty only 
receive credit for two hours when teaching a three hour lab. 

These high teaching loads represent a factor that would prevent offering an ACS-certified 
chemistry degree in the future. According to the ACS guidelines "Fifteen contact hours is an 
upper limit, and a significantly smaller number should be the normal teaching obligation, 
particularly for faculty supervising undergraduate research" (1). Faculty also expressed concern 
that larger class sizes are resulting in a decrease in personalized attention to students, particularly 
at the lower-division level. Faculty have less time to devote to helping students outside the 
classroom while time invested in grading continues to increase. 

This situation is exacerbated by CMU's policy that forbids use of student teaching assistants. I 
find this particularly troubling in large lab sections where one instructor supervises 24 students. 
To improve safety in the laboratory, at least one trained student assistant should be 
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available to provide additional support. ACS guidelines encourage use of students' assistance. 
" The participation of upper-class chemistry undergraduates and graduate students in the 
instructional program as teaching assistants both helps them reinforce their knowledge of 
chemistry and provides a greater level of educational support for students they supervise" (1 ). 

Overall, there is concern with the potential for faculty fatigue within the Program. The faculty is 
delivering courses to an increasing number of students who enter college with a wide variation of 
preparedness. The faculty has limited time to engage in the development, implementation, and 
assessment of new evidence-based pedagogical approaches. And all tenured/tenure-track faculty 
are engaged in research activities with students, which is not figured into student-credit-hours or 
student-to-faculty ratios. This overall high level of performance seems to be resulting in fatigue 
due to increased demands. 
Continued support from the administration is needed to maintain the teaching and research 
momentum of the Chemistry Program. And the Program needs to be vigilant in prioritizing their 
tasks, concentrating on the most important efforts and letting go of those with the least impact. 

Faculty recognitions 
Over the years, faculty have been recognized with awards, including the Distinguished Faculty 
Award and Academic Adviser of the Year. The level of research activity in the Program is 
growing with faculty involving undergraduate students in their research programs with an 
average of six to seven students per year. One faculty was awarded recently an ACS Petroleum 
Research Grant that supported stipends for undergraduate researchers. 
The number of faculty publications is also increasing with some faculty reporting an excellent 
track record of publications which has helped raise the profile of the Program at the national 
level. Students and faculty regularly present their work at local, regional, and national meetings 
and the number of poster presentations has increased dramatically since the last review. One 
recommendation would be to work towards converting student/faculty poster presentations to 
student co-authored original publications. Increasing the rate of original research publications, 
which are considered significant products by federal granting agencies, may help the Program 
secure more external support to fund research programs and instrumentation. 

Funding and budget observations 
Based on the self-study, the operating budget for the program appears to be adequate for the day­
to-day operation. However, no budget is in place to replace equipment. There seems to be 
flexibility in accommodating on-time requests for funding, particularly in case of emergency 
situations. An example was the approval by the administration of a new nuclear magnetic 
resonance spectrometer after the old one failed and cost of repair was not worth the investment. 

Interestingly, the Chemistry program does not collect lab fees which is a very common practice 
for programs across the nation. Rather, the administration provides a dollar amount based on 
previous year enrollments. This practice certainly constitutes a great advantage for the students. 

Faculty have been active in seeking external funding to support their research at CMU with 
mixed results. The current teaching loads represent a major barrier in finding time to submit 
competitive research proposals. 
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Library assessment 
Based on data provided in the self-study and by library staff during the site visit, chemistry 
faculty and students have access to and make good use of their library resources. They can 
access journals published by the American Chemical Society through the ACS Web Editions 
database. They also have access to Academic Search Complete, a general subject academic 
journal database containing nearly 600 full-text peer reviewed journals related to chemistry. In 
addition, the SciFinder database provides access to chemistry related information, including 
chemical substances, reactions and literature references through articles. According to usage 
statistics provided by library staff, 1,621 journal articles were downloaded between July 2017 
and June 2018. During 2018, SciFinder had 27 registered users, 21 sessions, 90 searches, and 16 
total outputs. Journals not available through these databases or other CMU library resources can 
be obtained in a few hours through the InterLibrary Loan Department. 

The library collection also provides access to reference titles, monographs, e-books, DVDs, films 
on Demand and federal documents. All these resources are vital to accessing current infonnation 
and should be kept in place. 

As noted in Appendix D of the self-study, one area of improvement will be to augment the 
library resources in the area of biochemistry. Since this is a growing concentration offered by 
the program with a new potential faculty member, it should be an area of high priority. 

Physical facilities 
The Chemistry program is housed in the Wubben Science Center. Classrooms across campus are 
used to deliver courses while all lab facilities are on the third floor of the Science Lab wing of 
the Wubben Science Center. Classrooms I observed during the site visit seemed to be well 
equipped with computers and projection screens. The single chair configuration allows for 
flexible layout conducive to small group work. Current lab facilities include: 

• Two 24-student labs for general chemistry, each with six two-person fume hoods 

• One 22-student lab for organic chemistry with hood space for all students and for waste 

• One 16-student lab for other courses with three two-person hoods 

• Two labs for faculty and student research, with four fume hoods and space for 14 people 

• An instrument room housing most of the program' s analytical instrumentation 

• A stockroom and prep room 

• A storage room on the first floor of the Wubben Science Center for solvents 

According to the chemistry faculty this space was originally allocated to the program in 1998 
with no additional space added, in spite of a large increase in enrollment. As of fall 2018, four 
lower-division courses (CHEM 121, 131 , 132 and 151) account for 23 lab sections in addition to 
5 sections for organic chemistry. Some lab setups have to be moved from one room to another in 
the middle of the week, adding to the workload of the laboratory coordinator. Labs are offered 
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every day of the week, in morning, afternoon and evening hours, leaving very little room to meet 
additional lab demand if enrollment continues to increase. 

All upper-division labs, including the biochemistry, analytical, instrumental, and advanced labs, 
are held in one laboratory facility that can house 16 students. Such inadequate space poses 
limitations to the instructional capability of the program. Often advanced labs, especially if they 
involve projects that span over multiple days or weeks, may require the setup of special 
equipment or apparatus, making the space particularly crowded. Considering the limited lab 
space, it may not be feasible for the program to offer a physical or inorganic lab which would be 
a step in the right direction to obtain ACS certification. 

The lab space devoted to research also appears to be problematic. Currently, five tenured/tenure 
track and one non-tenure-track faculty members share approximately 900 square feet with four 
fume hoods and limited space to set up experiments. When the sixth tenure-track faculty 
member will join the program, the problem of space will become even worse. Assuming an 
average of four students per faculty member, there could be as many as 24 students trying to 
conduct experiments in such limited space. This is an issue of concern both in tenns of safety 
and quality of research experience for the students. 

Chemical safety 
The stockroom and lab prep resources appear to be stretched very thin. The extraordinary work 
load of ordering supplies, preparing reagents and setting up such a large number of lab sections, 
and managing waste disposal falls on one individual who has additional instructional duties. 
Although I did not perform an inspection of the facility, the stockroom appeared crowded and in 
disarray. Faculty lamented that often experiments fail in the teaching labs because of wrong 
setups or reagents. Student helpers are available but their training poses additional strain on the 
stockroom staff. It is unclear that waste is being properly disposed of which may become a 
serious liability for the institution. It should be a very high priority for the institution to add at 
least one full-time staff to help coordinate the stockroom efforts. 

Instructional technology and equipment 
Modem chemistry is highly dependent on instrumentation, and students need hands-on usage as 
part of their training. Conversations with chemistry majors indicated that students highly value 
the opportunity to operate advanced instrumentation and that they wished more functional 
equipment were available. The program has access to optical atomic and molecular 
spectroscopy, X-ray fluorescence, high-pressure liquid chromatography and ion chromatography, 
equipment for electrochemical measurements, and most recently, an ozone analyzer. In general, 
the equipment appears to be aging and some may not have been operational. A new 400 MHz 
NMR is being purchased which will be a great asset to instruction and advanced research. A 
major missing piece of equipment is an operational gas chromatograph. An existing GC with 
thermal conductivity detection needed repair. No mass spectrometry capability is currently 
present. 

Adequate equipment maintenance is a challenge for the program. In theory, the stockroom staff 
is also responsible for equipment maintenance and repair but, because of being overworked with 
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other stockroom duties, it appears that instrument maintenance falls as responsibility of faculty, 
creating additional drains on their time. This can impact faculty productivity in other areas. It is 
essential that an instrument technician be available for routine maintenance, troubleshooting, and 
repair. Without such a position, faculty spend their time doing these tasks at the expense of 
teaching and research, maintenance will not be done with the same level of professionalism, and 
instruments will become inoperable sooner. An instrument technician position will pay for itself 
in repair and purchase costs down the road. 

IV. Observations pertaining to student learning outcomes and assessment 
The program has in place a solid assessment plan with a clear articulation of five programmatic 
student learning outcomes (SLOs) which are aligned with the university-wide SLOs (Specialized 
Knowledge, Quantitative Literacy/Critical Thinking, Applied Learning, Information Literacy and 
Communication Fluency). The curriculum map shows that assessment of the five SLOs is 
scaffolded across multiple courses and is implemented with a variety of assessment tools 
including tests, reports, presentations, laboratory work, analysis of data and proposed 
experimental procedures. Each SLO is assessed at two levels, providing additional insights on 
student learning. In addition to these assessment tools, the faculty also relies on alumni surveys 
and information of how readily students obtain positions after graduation. The faculty reviews 
assessment data on a yearly basis and implements curricular changes accordingly. 

One concern was raised in regard to the scores obtained in the ETS Major Field Test (MFT) in 
2016-17 and 2017-18. This comprehensive examination is administered to graduating seniors 
and it is used to compare their basic knowledge in chemistry sub-disciplines, including physical, 
organic, inorganic and analytical chemistry to other schools across the nation. In 2016-17 the 
overall percentile, as well the percentile in each individual field, dropped dramatically and in 
2017-18 remained below the typical percentile scored in the past. The faculty is aware of 
changes that occurred at the national level in the way the MFT has been administered, which 
could account for the decreased perfonnance of CMU students in spite of no curricular changes. 
The faculty may consider discontinuing the MFT and using the ACS standardized exams as final 
exams at the end of specific courses, as they see appropriate. This will also create an incentive 
for students to perform well on the tests since currently the MFT is administered outside the 
coursework. 
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EXECUTIVE SUMMARY 

Table 3. Executive Summary Template for External Reviewer's Observations 

Check the appropriate selection Provide explanation if not 
Unable 

Not agree with element and/or Not 
Program Review Element to 

Applicable why unable to evaluate Agree Agree 
Evaluate 

The program's self-study is a 

realistic and accurate appraisal of x 
the program. 

The program's mission and its 

contributions are consistent with 

the institution's role and mission 
x 

and its strategic goals. 

Most of the program goals 

are being met - at least one 

The program's goals are being met. x additional faculty line is 

needed for the program to 

be able to achieve its goals. 

The current curriculum is 

The curriculum is appropriate to appropriate but could be 

the breadth, depth, and level of the x expanded in the areas of 

discipline. inorganic and/or physical 

chemistry laboratory. 

The curriculum is current, follows 

best practices, and/or adheres to x 
the professional standards of the 

discipline. 

Student demand for 
Student demand/enrollment is at chemistry offerings is 
an expected level in the context of x approaching capacity and 
the institution and program's role the FTES:FTEF ratio is 
and mission. extremely high. 

The program's teaching-learning 

environment fosters success of the x 
program's students. 

Program faculty members are x 
appropriately credentialed. 

Program faculty members actively 

contribute to scholarship, service x 
and advising. 

Campus facilities meet the 
The program is operating 

x with limited lab and 
program's needs. 

stockroom space, raising 
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I 
concern for safety and 

instructional effectiveness. 

I Adequate budget for 

I Equipment meets the program's 

I 
maintaining and updating 

needs. 
x key equipment is an 

I ongoing concern. 
i 
J Instructional technology meets the 
i program's needs. 

x 

/ Current library resources meet the 
program's needs. 

x 

Recommendations and Commendations 

Following is a summary of the strengths and challenges of the Colorado Mesa University 
Program in Chemistry. Recommendations for future action are provided, along with 
commendations. 

Recommendation 1. It is recommended that, as resources become available, an additional 
tenure-track position be added. In the self-study, faculty identified the need for additional 
expertise in the area of biochemistry and organic chemistry. Such addition will alleviate, in 
part, the high teaching loads and will provide more opportunities for undergraduate research 
and the development of upper division laboratory courses. This will position the program to 
potentially seek accreditation by the American Chemical Society. Additional part-time 
faculty may also be necessary to cover the increasing number of lab sections, so to keep the 
number of contact hours for tenured/tenure-track faculty within a reasonable level (no more 
than 15 contact hours per week). The program invests a large amount of resources in 
offering courses including labs for other majors. Faculty should reevaluate their program 
priorities and time allocation, concentrating their efforts in growing and strengthening the 
chemistry and biochemistry degrees. 

Recommendation 2. It is recommended that the Program find a way to use undergraduates as 
lab assistants to increase safety and personalized attention in the laboratory, particularly at 
the lower division level. Such experience will also be highly beneficial to the lab assistants, 
deepening their knowledge of the discipline and building leadership skills while providing 
additional support to their peers. 

Recommendation 3. It is recommended that additional lab space be allocated to the program. 
The program is operating close to capacity, offering a large amount oflab sections, with little 
room for growth. Space for research is extremely limited, hindering expansion of faculty and 
student research efforts. The number of fume hoods available in the research area is 
insufficient to accommodate the experiments and needs to be addressed in light of students 
and faculty safety. Additionally, leaks from the roof, particularly in proximity of the exit 
door from the research lab need immediate attention. 
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Recommendation 4. Instrumentation needs a long-term plan for maintenance and 
replacement. It is recommended that a dedicated fund in the operating budget for 
instrumentation maintenance and repair be established. Consideration should be given to 
hiring an instrumentation maintenance/repair specialist. The Program should establish a two­
fold strategy for obtaining new instrumentation: (i) submission of NSF-MRI (or other 
agencies) grant proposals by Chemistry/Biochemistry faculty members (realistically 
unfeasible in light of very high teaching loads), and (ii) fund-raising and/or long budgeting 
for major instrumentation replacement. 

Recommendation 5. There is an urgent need to provide additional staff for the safe and 
efficient operation of the stockroom. Currently, the stockroom operates with only one staff 
member. The staffs duties include prepping all lab sections, ordering supplies, managing 
and disposing of chemical waste, maintaining the instrumentation, and supervising and 
training undergraduates to assist in the stockroom. Currently eight students assist on a part­
time basis. In addition, the staff member teaches two organic chemistry lab sections. These 
duties are onerous for one individual to carry on. Faculty voiced frustration with the quality 
of lab prepping. Experiments need troubleshooting and often do not work the first time. The 
stockroom space is limited which contributes to the clutter. Most importantly there seems to 
be confusion on waste disposal and only recently has the Program been designated as a 
"Small Quantity Generator". To alleviate this situation, an Environmental Health and Safety 
officer should be hired to take over the waste disposal responsibility. This individual could 
oversee multiple departments/programs including biology, environmental science, etc. If 
hiring an EH&S officer is not possible at this time, the stockroom staff should receive 
Resource Conservation and Recovery Act (RCRA) training along with DEQ and DOT 
training. These courses are available online. An additional staff member should be hired to 
assist with lab preparation and instrument maintenance. 

Commendations: 

Commendation 1. The faculty of the Chemistry Program is very hard-working and committed 
to the success of their program. They are highly qualified and supportive of the Program 
mission. It is evident that they care about student outcomes and strive to provide 
personalized education. They are supportive of one another, collegial, respectful, and 
friendly. 

Commendation 2. Since the last review, the faculty has implemented many programmatic 
changes to strengthen the curriculum. Particularly notew01ihy is the establishment of the 
Biochemistry concentration which has contributed to a large increase in the number of 
majors, along with the creation of other courses to enhance students' laboratory experience 
and communication skills. 

Commendation 3. The Program has developed an impressive assessment plan that informs 
programmatic changes. All faculty is actively involved in assessment and reviews results on 
a yearly basis. 
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Commendation 4. Undergraduate research is a year-round activity with docwnented 
outcomes that benefit students, faculty, the University, and the discipline. 
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This progra1n chose not to prepare a rejoinder because factual e1Tors 
were not present in the external review. 






