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IDENTIFICATION OF THE PROGRAM 

A. Description of the Program 

Program title: Graduate Certificate in Science Teaching and Outreach 

Credential level of the program: Graduate Certificate (12-29 credits are required 
for graduate certificates. This certificate will require 12 credits). (Note: This program 
is NOT related to a state teaching certificate and earning this certificate does not 
enable the graduate to teach K-12 in a certified position) 

Admissions requirements and prerequisites: Applicants must follow the admission 
requirements of the UAF Graduate School. 

The prerequisites are: ( 1) a bachelor's degree from an accredited institution; (2) 
admission to a graduate science or engineering degree program at UAF (CNSM, 
SFOS, SNRAS, CEM), or prior completion of a Master's degree or Ph.D. in the 
sciences or engineering. 

Course descriptions: 
Note: We have requested a new designator, STO, for all courses in the certificate 
(except the two discipline-specific courses in math and physics). This designator 
reflects the fact that students from multiple disciplines will enroll. The designator 
obviates the need for multiple cross-listing across departments (for instance, 
Scientific Teaching is currently cross-listed between BIOL, CHEM and GEOS, 
although only two of these departments have the main responsibility for teaching the 
course. We are proposing the course numbers below for all courses in the certificate. 
See attachment (page 28) for a quick guide to numbering system. 

STO 601 Communicating Science (currently BIOL/MSL 694) 
2 credits 
Offered Spring 
Prerequisites: graduate standing or permission of instructor 
This highly interactive course allows students to gain hands-on experience with 
teaching and communicating science to public audiences. Over the course of the 
semester, students will lead programs in K-12 schools and/or out-of-school settings, 
develop a presentation and present their own science to peers. Students will also 
explore pedagogical theory and learn how to use active and inquiry-based teaching 
strategies. 

STO 666 Scientific Teaching (currently BIOL/CHEM/GEOS 666) 
2 credits 
Offered every other Spring 
This course explores methods for teaching science at the university level. Emphasis is 
placed on methods of teachable unit design, instructional techniques, formative 
assessment and course management that have been shown by research to improve 
student learning; the course is taught using these methods. This course is intended for 
graduate students in the sciences who have an interest in improving their teaching 



STO 602 Mentoring in the Sciences (currently BIOL692) 
2 credits 
Offered Fall 



Assistant level and beyond). We will cover topics in teaching pedagogy, preparation 
strategies, student management, time management and learning assessment. The 
course will be approximately 50% interactive lecture/ discussion and 50% 
practical exercises. This course is intended to provide both basic introductory and in
depth science teacher training and guidance at the college level. 

STO 604 Scientific Teaching/Outreach Internship 
4 credits 
Offered: fall, spring 
Prerequisites: STO 666 OR STO 601 
Under the supervision of a faculty member, students gain professional experience in 
science teaching or outreach by choosing one focus: 1) higher education, 2) formal K
I2 education, or 3) informal education. An internship plan is developed prior to enrollment 
and agreed upon by instructor of record, faculty mentor, and student. 

All courses labeled with* are currently taught or have been previously taught through 
CNSM (Current Topics seminar was previously offered as CASE seminar) 
Required core courses Internship/practicum: Seminar (2 credits-
(6 credits) Choose one focus ( 4 credits instructional design < c h o o s i n g  oneional 7186s-0.-lo(focus: Tc 12.1 0 2.01290 12.1 13210.01478j
0Tc 2.0seminar) 129 Tc118 0 Td
(Choo42Tj
0478j
0Tc 2.r0 Td
(courses )00214 Tc oneional pld
(credits )(1
(gain )Tj
0.01-175 Tc 013 17 Td2.049 0 Td
(.0078 Tc 10.4 0 01.998 0 Td
(Choo3(Choo438.341 0 Td
(labeled44Tc 9.118 0 Td
(Choo33.282o438.341 0 u(supervision2.24 478. Tc 1.043 sam1.3 206.355 )Tj
0.1.934 0 Tdad 5.81 0 Td
(in )207)Tj
0.g )Tj
0.02uired )Tj
0.0139 Tj
0.0-175Tc 013 cum: )Tj
0.17 0 Td
(d84 478.45 0 Td
[(nu 0 Td
(gaiET
BT
/Suspect <</Conf0 T>>BDC 
/T1_d
( Tf06.35529 Tc118 0 Td
(Choo33566 T42Tj9941 0 STO
(gaiEMC 
/Suspect <</Conf0 T>>BDC 
or )T224 478.19
-0.0023604Tj
0.01EMC 
/Suspect <</Conf0 T>>BDC 
Tc 11.3 0 0514 269.27465.13J
0407(one1 0 *STj
06
0.01EMC 
ET
BT
/T1_d
( Tf06.359c 3.85 269.2746014.190407(89.765menqTd
(choosing )Tj
0.02142Ie1 0 *STjdloa0.0078 T
BT
/Suspect <</Conf0 T>>BDC 
/T1_d
( Tf06.35529 Tc3 0514 266014.19045669e1 0 *STj
06iEMC 
/SuspecT1_d
( Tf06.359c 4 478175 Tc266014.19043) 6e1 0 *STj
06618 (d84 47892.247 072 *STjdloI01eS 0 Td
(designSuspect <</Conf0 T>>BDC 
/T1_d
( Tf06.35529 Tc0245 Tc266014.190407(o6  Tc(o6 j
06iciinaificC 
ET
BT
/T1_d
( Tf06.359c 3.850269.2746014.190 Td9 T  Tc(o6 j
06Teachi Tc 12.1 0 07 Tm
(Afaculty )Tj
0.229 6  Tc(o6 j
06035 Tc 11.71058 Tc 31 0 1 02Td
(upoS2 Tc 19.4 506.171858.72 Tm pld
(craught )Tj
00269.279.20 Td
(fopases )00214 Tc3204 Tc 820 Td
(fo Tc s )Tj
0.022906
0.05 c .966 0 Td
77neional2(2 )Tj
0
(and )Tj
0.0.01848514 266014.1904530 05 Tc(60 Td
(DT1nstru4 Td
f2 Tm
(wAfaculty )Tj
04 3.825 Tc(60 Td
((I)Tj
0.023 2.247 0 T
0.05 c 17 0 T39 Tj
0.0-171
0.0200.067 Td2.94c 5.517 0 Td39 Tj
0.0-1445 Tc26..78 1 02Td
(upomegaiEesign )T9.e58.72 6 0 Td
(prwhoesign )T9.e7acticum: )Tj
0.0wiled )Tj
0.0316 Tc 860 Td
(prove Tdght )Tj
02.217 0c 36 *STjdlothly )Tj
0.01.998 48560 T02Td
(upoThid
(design )49
-0.00(of )Tj
0eviously )Tj
0.1364 Tc 4.5)Tj
0.01expl(Ins Tj
0.0-171
0.020.04)Tj3.746d
(upoS2 Tc 19.4 506.17695 0 TdTc 3.265 0learny )Tj
0.1364 Tc2.3604Tj
0e )T0 Tsly )Tj
0.0.45 0 c(6 0 1 02Td
(upodevelopminar )Tj
0.11oi(< )TTdad 5.81 126.7 506.179.247 073)Tj
0.01delTslrTj
0.03730514 2698943ulty )Tj
03683.436831STj
06of Tj
0.0-175Tc Afaculty )Tj
04530 T  .13 nqTd
(how Tc 4.116 5acticumTd
(previtong )Tj
0.05j
-0.0084 .05 c 1T1nstru4 Td
fo445 Tc0336 Tc 13.036 0  5acti6.307
(previtong )Tj
0.3204 T-36.3 TcTd2.94c 5.5a0 Tsly )Tj
0.040.0175 7[(nu 0 Tdlearni Tc 12.
0.0414 Tc 4.8 )Tj
0.0techniquc 13.036 0c3204 T5 2.841 0261 0 TdlectuIns Tj
0.0-09 1.123 42(2 )Tj
0duri Tc 12.
5 0 Td
0
0.05 c .966 0 Td1 0 eional3
0.05 c regulsly )Tj
0. )49
-0 3102uired )7 0 Td
(d84 47 Tc 1.147897 T02Td
(upoe )T0 Tsl)Tj
0.0373 7g )Tj
07)Tj
0.01promotd
(d84 47 9217 0c 709ad 5.81 126.7 506.21858.7-2Tj Tc Td2.930 Td
(choosingminar)Tj
0.45)Tj
0.0teachi Tc 12.j
0.05j
-0c 73 sam1.3 2ciincght )Tj
025.927 0 T9)Tj
0.01aar )Tj
0.0)Tj
0.13 77*STjdlothly )Tj
0.0 0 eio28560 1 026d
(fo Tc itru4 Td
f0519
-0.0al pld
(crthly )Tj
0.29969.279.2)Tj
0.01s2 Tc 1's Tj
0.0-1.217 0c 95 pld
(crdi2cipline. Tj
0.0-173acti6.837 T02Td
(upoquanaifyr )Tj
0.0)e58.72 7 0.015 Tds2 Tc 1ht )Tj
00269.2-38.677 Td26 0 TderviTslrsityr )Tj
0.04g )Tj
0.0 3.265 0lesl),y )Tj
0.1364 Tc2.49 pld
(crdevelopy )Tj
0.0 0 eio0 S18 1 02175 (crPrecourssite:esignSuspect <</Conf0 T>>BDC 
/T1_d
( Tf06.35529 Tc.05j
-0.faculty )Tj
038.34 T42d26 Tj
06iEMC 
/SuspecT1_d
( Tf06.359c .0-172j
-0.faculty )Tj
0334785T42d26 Tj
061EMC 
ET.0-173acti6..78 ld
(criciinaificC 
ET.0-09 1.125al38 T02T6 0 Tdlearni T.oosingminar)Tj-270.29j3.7466j
0.0teachi Tc 12.j
00895 0 Td76dad 5.81 0 TsTd
es,y )Tj
0.10 eio0 258ad 5.81 126.7 506.179j
-0c 735 1 02T8
(upoTeachi Tc 12.j
0.5204 T-26978841 09049 0 T17 atd
(d84 47 719
-0.073 Tc Tj
0componc 19.4 506.10514 269687465.13JTj
0.1Tj 5T409.43Tj
06of Tj
0.Tm
(Afaculty )Tj
0.270 05 09.43Tj
06aesignSuspect <</Conf0 T>>BDC 
/T1_d
( Tf06.35529 Tc.46514 266014.1904530414 09.)49

06
0.MC 
/SuspecT1_d
( Tf06.359c 4 47 7g )Tj266014.19044.0a44 09.)49

06692.4 506.10514 26924196014.19046 Td44 09.)49

06Currinar )Tj
0.1Tm
(wAfaculty )Tj
0407(o5 297 

06teachi Tc 12.j
00795 0 Td770 Td
(foportfolio.oosingmi31g )Tj266014.190407(505 00.43Tj
06Form(design4 47 864 Tc 430 3.265 0K-12.4 506.1230 eio285(of )Tj
0a0.0078 T
BT
/j
0076514 83.40 1 02Tc revitopicsesign )T9.819
-0.073 pld
(critru4 Td
f053acti6.781sam1.3 2ciinaificC 
ET.0-07g )Tj2faculty )Tj
0.07(59 28.04 Tj
06i2 Tc 19.4 506.1105j
-0c 76d
(previaught )Tj
011469.279.3of )Tj
0pases )0021 )T9.e19
-0.083of )Tj
0 Tc s Iw 0  4 T u p o l i t e r a t u I n c  1 2 . j 
 0 . 4 9 5  0  T d 9 8  w 0  5 9 4 c - 8 . 1 9  5 . 8 1  0  T s T d 
 e s . c  1 2 . j 
 0 0 4 g  

 T f 0 6 . 3 5 9 c  . 0 - 1 T m 
 ( w A f a c u l t y  ) T j 
 0 4 0 7 ( 6 d 
 2 2 6 9 1 5  
 
 0 6 t e a c h i  T c  1 2 . j 
 0 1 2 . 2 4 7 c  7 4 8 a d  5 . 8 1  1 2 6 . 7  5 0 6 . 1 9 3 a c t i 6 . 7 4 4 s a m 1 . 3  2 c i i n c g h t  ) T j 
 0 2 6 3  
crteachesignSuspect <</Conf0 T>>BDC 
/T1_d
( Tf06.35529 Tc.46.247 66014.190407(97 149.49

06*iEMC 
/Suspect <</Conf0 T>>BDC 
/T1_d
(4 47341.0175 67dad 5.81602ht )TuspecT1_d
( Tf06.359c ..1262.247 66014.190481.39 149.49

06Mgntori Tc 12.-j
0247 )Tj
069d
(previitru4 Td0-136m
(wAfaculty )Tj
0.07(63 .48915 

062ciincght )Tj
0095j
-0c 276 Td
(prcafe-stylght )Tj
0027 )Tj
024 Tc Tj
0talks,y )Tj
0.0764 Tc2.448 ld
(crfamilyr )Tj
0.16869.25.20T)T.06917j
0mathlmaticd
(design 94.247 66014.190407(890407.71.0m3 thly )Tj4 470519
-06.538 ld
(crSciincg9.4 506.1167j
-0Afaculty )Tj
049) 840407.71.0m3 (2r 

w4.876 1 0.39 5.812ciincght 





student would need a 



I) To 



PERSONNEL DIRECTLY INVOLVED WITH PROGRAM 

A. List of faculty involved in the program including brief statement of duties and 
qualifications 

All of the faculty involved in the program, in addition to their specific credentials 
listed below, have attended the National Academies Summer Institute on 
Undergraduate Education, an intensive forum on active le56 0 Td
uced L 1 7 6  i n v o l v e d  

attende5s c r e d e n t i a 4 v e  attend4d 0 T d 
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INVOLVE 



Award and attended the National Academies Summer Institute on Undergraduate 
Education in Biology. Sarah leads annual training sessions for graduate teaching 
assistants on methods of instruction and holds regular faculty tutorials on the use of 
automated response systems and design of "clicker questions". As Chair of the Dept. 
of Geology & Geophysics, she strongly supports programs that provide opportunities 
for graduate students develop their pedagogical skills. Sarah will continue to co-teach 
STO 666, Scientific Teaching. 

Denise Kind, Term Instructor. Biology and Wildlife 
Denise received her PhD in Population Genetics and Evolutionary Biology from the 
University of California Irvine in 

8 2 n d  S T O  I K i n d ,  
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B. Administrative and coordinating personnel 
Dr. Laura Conner was appointed as Director of Outreach for the College of Natural 
Science and Mathematics by Dean Paul Layer in 2012. As described above, she 
would serve as the coordinator for the proposed internship component of the 



ENROLLMENT INFORMATION 

A. Projected enrollment/present enrollment 

Two of the proposed core courses for the certificate, "Scientific Teaching" and 
"Communicating Science," have enjoyed relatively high enrollments for graduate 
courses since their inception. In the case of Scientific Teaching, which was 

the c h i n g ,  
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NEED FOR PROGRAM 

The need for improvements in how science and engineering graduate students are 
trained with respect to teaching and mentoring is well-documented (e.g. Committee 
on Graduate Education, 1998). Despite the multifaceted nature of responsibilities 
graduate students will have in their careers, most graduate programs in the sciences 
have not traditionally offered explicit training in teaching and mentoring (Pruitt
Logan et al. 2002). However, this trend is changing-as of2009, about 45 institutions 
offered the option of earning a certificate in college teaching to their graduate 
students (Border and vonHoene, 20 I 0). Some programs focus explicitly on preparing 
STEM faculty, while other programs are offered across disciplines. Science graduate 
students at other institutions who have participated in professional development 
programs related to teaching and learning have reported that their participation 
resulted in greater knowledge about teaching and learning, and a better understanding 
of faculty roles, compared to peers who have not had such training (Pruitt-Logan et 
al. 2002). Such training may enhance a candidate's marketability in higher education 
and in other science and engineering careers- in a national survey, hiring 
departments in a broad range of institutions placed high value on teaching readiness, 
as indicated by college-level teaching credentials (Benassi et al. 2001 ). 

In addition, the certificate will prepare participants (in part) for the service component 
of faculty and other p.54nh1.6 Tm
(careers-)Tj
-54 2.959 0835tosins 

parservtuds hig



OTHER 

For the K-12 track and the informal education track of the proposed internship, 
graduate students will be placed with the FNSBSD school district, with UAF outreach 
programs, or with external community groups. In order for this program to be 
successful, the internship coordinator (Conner) will need to work closely with the 
school district and other entities. Significant groundwork is in place for this effort. 
Through the NSF-funded CASE GK-12 program, FNSBSD currently hosts 10 
graduate students in K- I 2 classrooms. Each student works in a classroom for 10 hours 
per week over the course of a school year. Conner works closely ograms, GK-12 h o u r s  o t h e r  a n d  

i n g n t l y  place g r a d u a t e  students in 
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RESOURCE IMPACT 

Resources 

Regular Faculty 
(FTE's & dollars) 

Adjunct Faculty 
(FTE's & dollars) 

Teaching Assistants 
(Headcount) 
Instructional 
Facilities 
(in dollars and/or sq. 
footage) 
Office Space 
(Sq. footage) 

Lab Space 
(Sq. Footage) 

Computer& 
Networking 
(in dollars) 
Research/ 
InstructionaV 
office Equipment 
(in dollars) 
Support Staff 
(FTE's & dollars) 

Supplies 
(in dollars) 

Travel 
(in dollars) 

RESOURCE COMMITMENT TO THE 
PROPOSED DEGREE 



B. Facilities/space needs 

No new facilities are needed for this certificate. All of the courses within the 
certificate are already taught, have been taught within the past few years, or would 
have been taught as part of regularly planned programming within the next year (e.g., 
PHYS 6XX) regardless of whether the certificate exists. These courses can all be 
accommodated in existing classroom spaces. No lab spaces are needed for these 
courses. The administrative offices used for the program are already allocated to the 
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RELATION OF PROGRAM TO OTHER PROGRAMS WITHIN THE SYSTEM 

A. Effects on enrollments elsewhere in the system 
The courses within the certificate are currently offered with discipline-specific 
designators, or cross listed between several disciplines. If these designators are kept 
as they are, it is possible that students may opt to take courses within the certificate 
program towards the disciplinary degree, which could lower enrollment slightly in 
other graduate level courses. However, because we plan to convert all proposed 
courses in the certificate to the STO designator (except MATH 600 and PHYS 605, 
which are discipline-specific), each department can easily identify the certificate 
courses and will be able to independently decide how many CNSM credits to allow 
towards the disciplinary degree. Therefore, we do not anticipate effects on 
enrollments elsewhere in the system. 

B. Does it duplicate/approximate programs anywhere in the system? 
No other program offers science graduate students the opportunity to become skilled 
in science teaching at the college level. This program will offer 
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IMPLEMENT ATIONffERMINATION 

A. Date of implementation 
Spring semester, 2014 

B. Plans for recruiting students 
Students will be recruited internally through targeted emails, flyers, and word-of
mouth. Because faculty support is critical in terms of encouraging/allowing student 
enrollment, we will also discuss the certificate program at departmental faculty 
meetings, presenting results from other institutions that have successfully launched 
such programs. 

C. Plans for phasing out program if it proves unsuccessful 
Should the program prove unsuccessful after five years, we would eliminate the 
offering. We expect that the courses within the certificate would still be offered 
regularly. Frequency would depend on student demand. 

D. Assessment of the program (subm3(12.1 0 0 sii59 Tc 4.644 0 Td
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D Recommend Approval 
D Recommend Disapproval 

0Approved 
D Disapproved 

UA President 

Chair, Board of Regents 

Date 

Date 

*Net FTE (full-time equivalents). For example, if a faculty member will be reassigned from another program, but his/her original program will 
hire a replacement, there is one net new faculty member. Use fractions if appropriate. Graduate TAs are normally 0.5 FTE. The numbers 
should be consistent with the revenue/expenditure information provided. 

Attachments: 0 Summary of Degree or Certificate Program Proposal 0 Other (optional) 
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Draft Prospectus 

Prospectus for Graduate Certificate in Science Teaching and Outreach 

University of Alaska Fairbanks 

A. Mission and Goals: 
We hereby propose a new graduate certificate 



undergraduates. The internship 



1 credit 
PROGRAM TOTAL: 12 credits 

2. Evidence of approval by the appropriate academic policy body of the institution: 

Senate signature page and BOR approval from the minutes will be provided by the Office of 
the Provost. 

D. Planning: 

1. Evidence of need for the change and the students to be served: 

The need for improvements in how science and engineering graduate students are trained with 
respect to teaching and mentoring is well-documented (e.g. Committee on Graduate Education, 

1998). Despite the multifaceted nature of responsibilities graduate students will have in their 
careers, most graduate programs h79 0 0 12.uv programs teaching 



3. The organizational arranfements that must be made within the institution to 
accommodate the change : 

The courses that will be part of the certificate are largely already implemented as part of 
existing faculty workloads. The coordination of the new internship course will fall to 
Laura Conner as part of her duties as Director of CNSM Outreach. In order for the 
certificate to be implemented and continued, chairs of individual CNSM departments will 
need to continue to assign courses to individual faculty workloads. 

4. Timetable for implementation3
• 

We anticipate that the program would be in effect starting Spring of2014. All of the classes 
proposed have been, or are currently, offered, with the exception of the internship (STO 604}, 
PHYS 605, and STO 603 (Instructional Design). 

E. Budget: 

1. The budget projections (revenue and expenditures) for each of the first three years of 
operation: 

Because the program will start in the spring of2014, which crosses fiscal years, we give 
projections for the first full 3 fiscal years. We base the figures on in-state graduate tuition. 

FY 15: Tuition revenue = $55,152 (based on 6 students enrolled) 

FY 16: Tuition revenue = $110,304 (based on 12 students enrolled) 

FY 17: Tuition revenue= $110,304 (based on 12 students enrolled) 

Expenditures are expected to remain constant and are limited to about 0.43 FTE for faculty 
salary (est. $60,800) 

2. Revenue and expenditures associated with the change itself: 

Please see attached CNSM resource allocation document 

3. Institutional financial support to be reallocated to accommodate the change: 

Please see attached CNSM resource allocation document 

4. The budgetary and financial imp26 S0.0154 Tc 1.51 04 c116.1 0 0 12.297 1.04 184.87 Tmofth the c h a n g e  for the a r e  I n s t i t u t i g e :  the majoriulty 
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Student services is concerned with the recruitment, retention, and success of our students. A 
growing number of universities are offering certificates such as the one proposed here to 
their graduate students. The certificate could serve as an additional recruitment tool for 
entering graduate students, and is expected to enhance success in the job market post
graduation. 

G. Physical Facilities: 

No new spaces are needed for this program. All of the courses within the certificate are 
already taught, or would have been taught a part of regularly planned 
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Instructors for Physics 605 
Physics Teaching Seminar 

Instructors: 
David Newman 
Agatha Light 

Rio for David Newman: 
David E. Newman 
University of Alaska Fairbanks 
Physics Department 
P.O. Box 755920 
Fairbanks, AK 99775-5920 
USA 
Phone: (907) 474-7858 
Fax: (907) 474-6130 
Email: ffden®uaf.edu or bhattman®mosquitonet.com 
U Rl: http://ffden-2 .phys. uaf.edu/newman2. htm I 
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• Supervisory Role: Directed undergraduates through summer internship program, 
graduate students through 



' 'I 

• Concentrations: Lidar methods, aeronomy, spectroscopy 
• Dissertation: Theoretial and Experimental Studies of Resonance Fluorescence Lidar 

for Measurements of N2 + in the Auroral Atmosphere 

B.A., Physics with Astronomy Option (May 2006) 
University of Montana, Missoula, MT 


