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MissionMissionMissionMission

To develop aTo develop a national STEM facultynational STEM facultyTo develop a To develop a national STEM faculty national STEM faculty 
committed to implementing and advancing committed to implementing and advancing 

ff ti t hi tiff ti t hi tieffective teaching practices effective teaching practices 
for diverse student audiences for diverse student audiences 

as part of their professional careers.as part of their professional careers.
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Undergraduate EducationUndergraduate Education

Leveraging the SystemLeveraging the System
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The Core Ideas of CIRTLThe Core Ideas of CIRTL
•• TeachingTeaching--asas--ResearchResearch

•• STEM Professor as Change AgentSTEM Professor as Change Agent
•• Hypothesize, experiment, observe, analyze, improveHypothesize, experiment, observe, analyze, improve
•• SelfSelf--sustained improvement of STEM educationsustained improvement of STEM education



TeachingTeaching--asas--ResearchResearch
Leveraging the Research ModelLeveraging the Research Model

Assessment of student performance Assessment of student performance 
with and without active learning materialwith and without active learning material
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Leveraging the Research ModelLeveraging the Research Model
““Research Assistantships in Teaching”Research Assistantships in Teaching”p gp g

MaterialsMaterialsMaterials Materials 
ScienceScience



Leveraging the Research ModelLeveraging the Research Model

Change Magazine, May/June 2009 



The Core Ideas of CIRTLThe Core Ideas of CIRTL
•• TeachingTeaching--asas--ResearchResearch

•• STEM Professor as Change AgentSTEM Professor as Change Agent
•• Hypothesize, experiment, observe, analyze, improveHypothesize, experiment, observe, analyze, improve
•• SelfSelf--sustained improvement of STEM educationsustained improvement of STEM education

•• Learning CommunityLearning Community

•• Support growth in teaching and learningSupport growth in teaching and learningSupport growth in teaching and learningSupport growth in teaching and learning
•• Graduate student, postGraduate student, post--doc, faculty communitydoc, faculty community
•• Foundation for institutional and national changeFoundation for institutional and national change

•• LearningLearning--throughthrough--DiversityDiversity

•• Excellence and diversity are necessarily intertwinedExcellence and diversity are necessarily intertwined•• Excellence and diversity are necessarily intertwinedExcellence and diversity are necessarily intertwined
•• All students bring an array of experiences and skillsAll students bring an array of experiences and skills
•• Learning of all students is enhanced if all engagedLearning of all students is enhanced if all engaged



A CIRTL Learning Community: A CIRTL Learning Community: 
I l t ti tI l t ti t Wi iWi iImplementation atImplementation at WisconsinWisconsin

The Delta ProgramThe Delta ProgramThe Delta ProgramThe Delta Program
in in 

R h T hi d L iR h T hi d L iResearch, Teaching and LearningResearch, Teaching and Learning
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Graduate Student DemandGraduate Student Demand
more than 1300 future facultymore than 1300 future faculty

Delta Participation

more than 1300 future facultymore than 1300 future faculty
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Interdisciplinary Connections Interdisciplinary Connections 

Delta Participation
Summer 2003 – Summer 2010
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The Learning Community in ActionThe Learning Community in Action
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The Learning Community in ActionThe Learning Community in Action
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Cl M ltiClassroom: Multi-campus
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Impact on the InstitutionImpact on the Institution
Institutionalization of the Delta ProgramInstitutionalization of the Delta Program
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Impact on the InstitutionImpact on the Institution
E h d U d d t Ed tiE h d U d d t Ed tiEnhanced Undergraduate Education Enhanced Undergraduate Education 
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Impact on the InstitutionImpact on the Institution
E h d U d d t Ed tiE h d U d d t Ed tiEnhanced Undergraduate Education Enhanced Undergraduate Education 

“The Trickle“The Trickle--Up Effect” Up Effect” 
Dear Bob:

It has been my pleasure to work with Sarah and Eric, 
not only because they are fine individuals, but because 
it has permanently changed the way I look at teaching. 
I would never have come up on my own with theI would never have come up on my own with the 
approaches these  two are trying. Sarah's concept quizzes 
have turned out to be an extraordinary avenue
t t kl f db k h t th t d t d dto get weekly feedback on what the students do and 
do not understand.

- Professor Laurel Goodwin
UW Geology Department



Impact on the InstitutionImpact on the Institution
EnhancedEnhanced Research MentoringResearch Mentoring
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Success of Graduate StudentsSuccess of Graduate Students
Impact on the InstitutionImpact on the Institution

Success of Graduate StudentsSuccess of Graduate Students

“Truly Delta was a major part of me securing the job at“Truly Delta was a major part of me securing the job at AugustanaAugustana When IWhen ITruly Delta was a major part of me securing the job at Truly Delta was a major part of me securing the job at AugustanaAugustana.  When I .  When I 
talked to people there about my application, they all said how impressed talked to people there about my application, they all said how impressed 
they were that I had made the time for teaching training as well as research, they were that I had made the time for teaching training as well as research, 
and how well I formed my application specifically to their position (a skill Iand how well I formed my application specifically to their position (a skill Iand how well I formed my application specifically to their position (a skill I and how well I formed my application specifically to their position (a skill I 
learned in a Delta course!).  This experience has been SO valuable!learned in a Delta course!).  This experience has been SO valuable!

I have learned so much being a part of Delta, and I really cannot imagine I have learned so much being a part of Delta, and I really cannot imagine 
starting such a job without the strong foundation that I have.”starting such a job without the strong foundation that I have.”

Asst. ProfessorAsst. Professor
AugustanaAugustana CollegeCollege



Success of Graduate StudentsSuccess of Graduate Students
Impact on the InstitutionImpact on the Institution

“Jenny has been a great PhD student She has accomplished so much in“Jenny has been a great PhD student She has accomplished so much in

Success of Graduate StudentsSuccess of Graduate Students

Jenny has been a great PhD student. She has accomplished so much in Jenny has been a great PhD student. She has accomplished so much in 
research and graduate with at least 4 first author papers to her credit. research and graduate with at least 4 first author papers to her credit. 
Jenny is my first PhD student and I am therefore especially vested in her Jenny is my first PhD student and I am therefore especially vested in her 
success. While I was able to contribute in her research journey, her trainingsuccess. While I was able to contribute in her research journey, her trainingsuccess. While I was able to contribute in her research journey, her training success. While I was able to contribute in her research journey, her training 
in teaching would not have been possible had it not been for the Delta in teaching would not have been possible had it not been for the Delta 
program.  Thanks to the Delta program for training students like Jenny in program.  Thanks to the Delta program for training students like Jenny in 
the art and science of teaching, which were central to her success in moving the art and science of teaching, which were central to her success in moving 
right into a faculty position.right into a faculty position.

I look forward to contributing to the Delta program. So please let me know I look forward to contributing to the Delta program. So please let me know 
how I can help.”how I can help.”

Assistant Assistant Professor,Professor, Obstetrics and GynecologyObstetrics and Gynecology
Ad i A tAd i A t P fP f A tA t C llC llAdvisor, AsstAdvisor, Asst. Professor, . Professor, AugustanaAugustana CollegeCollege



Impact on the InstitutionImpact on the Institution
Enhanced Research FundingEnhanced Research Funding

“A strength of the proposal is the broad impact that will result from “A strength of the proposal is the broad impact that will result from 
the synergistic involvement of three graduate students simultaneously, the synergistic involvement of three graduate students simultaneously, 
all of whom are involved in the Center for Integration of Research,all of whom are involved in the Center for Integration of Research,all of whom are involved in the Center for Integration of Research, all of whom are involved in the Center for Integration of Research, 
Teaching and Learning. These students are being trained in outreach Teaching and Learning. These students are being trained in outreach 
skills and will participate in the application of Digital Data Maps, skills and will participate in the application of Digital Data Maps, 
which will have wide use in teaching and research.”which will have wide use in teaching and research.”gg

-- Panel Review for funded NSF research proposal
Department of Geology, UW-Madisonp f gy,



Impact on the InstitutionImpact on the Institution

Enhanced Research FundingEnhanced Research Funding

Ò[This proposal] describes a systematic program that 
will involve both graduate students learning to teach 
and undergraduate students learning organic 
chemistry, within a strong infrastructure at Wisconsin 
(É CIR TL, an NSF Center) dedicated to similar 
educational objectivesÉ possibly the most important 
impact of the work will be the preparation of facultyimpact of the work will be the preparation of faculty-
to-be for teaching at the university level. American 
faculty receive outstanding training in research, but É 
often never understand fundamental issues related to
quality learning. Any project addressing these 
problems is significant.Ó 
 
Panel review for funded NSF CAREER proposal
Department of Chemistry, UW-Madison 



Impact on the InstitutionImpact on the Institution

Enhanced Research FundingEnhanced Research Funding

M t i l R h S iMaterials Research Science
And Engineering Center

C t fCenter for

Limnology



Impact on the InstitutionImpact on the Institution

L f h d l iL f h d l i

SummarySummary

•• Legacy of enhanced learning on campusLegacy of enhanced learning on campus
•• Growth of teaching and learning communityGrowth of teaching and learning community
•• Enhanced research success (funding and performance)Enhanced research success (funding and performance)
•• Expanded impact of graduate educationExpanded impact of graduate education
•• Faculty success  (tenure, student hiring … )Faculty success  (tenure, student hiring … )
•• Enhanced recruitment of grad. students and postEnhanced recruitment of grad. students and post--docsdocs

Institutional change toward Institutional change toward 
integratingintegratingintegrating integrating 

research, teaching and learningresearch, teaching and learning



Ultimate Impact Ultimate Impact on the Nationon the Nation
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The The CIRTL Network CIRTL Network –– Why?Why?

1.1. No single university can develop the future No single university can develop the future 
STEM faculty … but 100 universities can.STEM faculty … but 100 universities can.

2.2. No single university can know or prepare No single university can know or prepare 
their students for the diversity of teachingtheir students for the diversity of teachingtheir students for the diversity of teaching their students for the diversity of teaching 
needs across the nation.needs across the nation.

3.3. A learning community of universities can A learning community of universities can 
reap the benefits of collective experience, reap the benefits of collective experience, 
collaborative initiatives, and shared collaborative initiatives, and shared 
resources.resources.



CrossCross--Network Learning CommunityNetwork Learning Community

CIRTL Capstone Seminar:
A i  St d t L iAssessing Student Learning



The The CIRTL Network CIRTL Network –– Why?Why?

1.1. No single university can develop the future No single university can develop the future 
STEM faculty … but 100 universities can.STEM faculty … but 100 universities can.

2.2. No single university can know or prepare No single university can know or prepare 
their students for the diversity of teachingtheir students for the diversity of teachingtheir students for the diversity of teaching their students for the diversity of teaching 
needs across the nation.needs across the nation.

3.3. A learning community of universities can A learning community of universities can 
reap the benefits of collective experience, reap the benefits of collective experience, 
collaborative initiatives, and shared collaborative initiatives, and shared 
resources.resources.



CIRTL at Michigan State:CIRTL at Michigan State:
Integration into Existing ProgramsIntegration into Existing ProgramsIntegration into Existing ProgramsIntegration into Existing Programs

FAST Fellowship Program
(Future Academic Scholars in Teaching)( g)
A mentored Teach-as-Research program

44 Fellows 2006-10



Michigan State University > CIRTL NetworkMichigan State University > CIRTL Network
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The CIRTL NetworkThe CIRTL Network 20122012
The Next StepThe Next Step

The CIRTL Network The CIRTL Network -- 20122012

TeachingTeaching--asas--ResearchResearch
L iL i th hth h Di itDi itLearningLearning--throughthrough--DiversityDiversity

Learning CommunityLearning Community



The CIRTL NetworkThe CIRTL Network 20122012
The Next StepThe Next Step

The CIRTL Network The CIRTL Network -- 20122012

20032003 NSF f dNSF f d CIRTLCIRTL20032003 NSF funds NSF funds CIRTLCIRTL

20032003 Delta Program Delta Program opens as prototypeopens as prototypegg p p ypp p yp

20052005 FAST FAST Program at Program at MSUMSU

20072007 NSF funds CIRTL NetworkNSF funds CIRTL Network

20102010 Growth PlanGrowth Plan for CIRTL Networkfor CIRTL Network20102010 Growth Plan Growth Plan for CIRTL Networkfor CIRTL Network

20112011 Recruitment for ExpansionRecruitment for Expansion

20122012 NSF Proposal NSF Proposal CIRTL for the NationCIRTL for the Nation



The CIRTL NetworkThe CIRTL Network 20122012
The Next StepThe Next Step

The CIRTL Network The CIRTL Network -- 20122012

Advantages for member universities:Advantages for member universities:Advantages for member universities:Advantages for member universities:

•• NSF proposal to establish local CIRTL programsNSF proposal to establish local CIRTL programsp p p gp p p g

•• Diverse CrossDiverse Cross--Network programs for grad students Network programs for grad students 

and postand post--docsdocsand postand post docsdocs

•• Access to developed program resources, evaluationAccess to developed program resources, evaluation

instr ments and acti e comm nit of peersinstr ments and acti e comm nit of peersinstruments, and active community of peersinstruments, and active community of peers

•• National dissemination channel for local successesNational dissemination channel for local successes

•• Leverage to enhance research funding proposalsLeverage to enhance research funding proposals

•• National presence as leader in graduate educationNational presence as leader in graduate education



The CIRTL NetworkThe CIRTL Network 20122012
The Next StepThe Next Step

The CIRTL Network The CIRTL Network -- 20122012

Process for Expansion:Process for Expansion:Process for Expansion:Process for Expansion:

March 14, 2011 Application process opens
A il 15 2011 Vid /t l f Q&AApril 15, 2011 Video/telecon for Q&A
April 22, 2011 Letter of Intent deadline
May 20, 2011 Video/telecon for Q&Ay
May 27, 2011 Application deadline
Summer, 2011 Review of applications
October 2011 CIRTL Network Meeting Madison WIOctober, 2011 CIRTL Network Meeting, Madison, WI 



The CIRTL NetworkThe CIRTL Network 20122012
The Next StepThe Next Step

The CIRTL Network The CIRTL Network -- 20122012

Interested?Interested?Interested?Interested?

VisitVisit

www.cirtl.netwww.cirtl.net/expansion/expansion

oror

contact Bob Mathieu at contact Bob Mathieu at 

mathieu@astro.wisc.edumathieu@astro.wisc.edu



Taking Stock Taking Stock 
Research and EvaluationResearch and Evaluation

Emerging Findings: Impact on Students
– Provide knowledge and skills

E i ll i h i f d hiEspecially concerning research-informed teaching



R h D t

Pillar Study
Research Data

• CC

Participants
n = 312CC

• DCC
• InEd
• ETT
• IMD

Courses
n = 21

n = 312

Participation
• IMD
• ISIF

Satisfaction

• CCLE
• ELPrograms

Learning
Final 

EvaluationsEL
• Intern

g
n = 20

Application

CC= The College Classroom, DCC = Diversity in the College Classroom, InEd = Informal Education, ETT = Effective Teaching 
with Technology, IMD = Instructional Materials Development, ISIF = International Students, International Faculty; CCLE = 
Creating a Collaborative Learning Environment, EL = Expeditions in Learning, Intern = Internship Seminar



Final Evaluation Questions

1. What major concepts* are you taking away from this j p y g y
course, program or activity that will affect your 
practice as an educator? If possible, please give 2‐3 
specific examplesspecific examples.

2. Suppose that you were preparing to teach some2. Suppose that you were preparing to teach some 
scientific concept from your discipline (e.g., the 
nitrogen cycle, amplitude, statistical significance, 
human development in early childhood) Describe thehuman development in early childhood). Describe the 
steps that you would take to do so, based on what 
you’ve learned in this course, program or activity.

*Please note: Questions did NOT specifically ask participants 
to name or describe the pillars



Pillar Related ThemesPillar Related Themes
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Taking Stock Taking Stock 
Research and EvaluationResearch and Evaluation

Emerging Findings: Impact on Students
– Provide knowledge and skills

E i ll i h i f d hiEspecially concerning research-informed teaching
– Influence attitudes and values – self-report

Better prepared for undergraduate teachingBetter prepared for undergraduate teaching
Greater sense of self-efficacy regarding teaching
Better prepared for various faculty rolesp p y

– Value opportunities for teaching-as-research
– Provide opportunities for interaction with others with 

similar interests



Taking Stock Taking Stock 
Research and EvaluationResearch and Evaluation

Emerging Findings: Cross-Network Courses
– Student ratings of courses are high (4.25/5.0)

S d i di id d– Students appreciate exposure to diverse ideas and 
experiences provided through  interaction with 
classmates and faculty y



Taking Stock Taking Stock 
Research and EvaluationResearch and Evaluation

Emerging Findings: Network
– The CIRTL inter-institutional network functions as a 

learning community and contributes to institutionallearning community and contributes to institutional 
learning about ways to support doctoral students' 
professional development.

– Benefits:
Opportunities to share ideas about resources, 
evaluation instruments and programsevaluation instruments, and programs
The intellectual template (i.e., the CIRTL Pillars) 
for organizing  a coherent, effective graduate 

f i l d lprofessional development program
Encouragement provided by examples of CIRTL 
impact and success



What isWhat is CIRTL aboutCIRTL about??
PreparingPreparing

d d dd d d ddgraduate students and postgraduate students and post--docsdocs
for for 

successful careerssuccessful careers
that integratethat integrate

forefront researchforefront research
andand

superb teaching and learningsuperb teaching and learning


