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Interdisciplinary STEM

Education for All BMDLEY

Bradley University . .+ -

Michelle Edgcomb, Department of Biology
Kevin Kimberlin, Department of Physics
Jennifer Gruening, Institutional Improvement
Kelly McConnaughay, College of Liberal Arts and Sciences

Key Project Outcomes

&Strengthened existing ID STEM
curricula for pre-and in-service teachers
®Articulated learning outcomes for ID
science courses for general education

¢ Developed 4 new ID science courses
for general education

®lInitiated new collaborations

What Works
Strategy Outcomes

¢ Unit-level goals were validated, not ignored

¢ Lead from All Units > Shared leadershin reinforced shared val
- . ¢ Shared leadership reinforced shared values
& Distributed/Shared Leadershlp ®Learning outcomes provided a common language

¢ Focus on Student Learning and purpose that transcended unit-level goals

O Pilot & Assess New Programs ¢ Low-cost and low-risk start-up & known outcomes
allow for intentional resource investments

A FIDL Leadership “Aha”
What Why

¢ Build IDL interest and innovation € Time Is our most limiting resource,
though academic speed-dating and we do not spend enough of It
Imagineering possibilities
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Integrating Environmental Studies

Into the Liberal Arts Experience |[DFPAUW

DePauw University UNIVERSITY

Jim Benedix, Department of Biology
Michele Villinski, Department of Economics and Management

¢ Wrote grant proposal to A. W. Mellon
Foundation for funds to support environmental
education.

¢ Grant funded for $595k, to be used for new
faculty lines, course development, faculty-

student research, symposia, workshops, and co- Examples of student-faculty research

urrlcular aCt“{'t'eS' . | funded through the A. W. Mellon Grant.
¢ Created Environmental Education Committee

(EEC) to lead In the development of ID curricular
programs.

¢ Started conversations with affiliated faculty
and students.

What Works
Strateqgy Outcomes

¢ Grants development supports institutional  supported.

ID learning goals. ¢ Coordinating committee (EEC) formed.

¢ Creating partnerships and cultivating & Workshop held, 33 faculty from 17 different

leadership. departments participated and are now among
our list of 48 faculty with ID environmental

¢ A new faculty line and multiple new courses nterests (roughly 20% of the faculty).

and student ID research experiences already

A FIDL Leadership “Anha”

What Why

¢ The ID development process should involve € To maximize sustainability and relevance
and support all stakeholders. of ID learning programs.

Supported by the W.M. Keck Foundation NI









Promising Practices for Facilitating and Sustaining [IJ

Interdisciplinary Learning
Indiana University Bloomington

Team Leader: Whitney M. Schlegel, Department of Biology
Team: Human Biology Faculty Fellows, Students, and Partners

Keck/PKAL FIDL
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¥"® We must remember that change is not
impossible; we just have to find a way
past the obstacles. - Chenae Reynolds

Competency flevel | Extradisciplinary advocate Interdisciplinary crit ic Multidisciplinary investigator | Disciplinary explorer

(=expert) Year 4 Year 3 Year 2 {=novice) Year 1
dvocate onnect/Critigue Investigate Explor
Scientifi onvey implications of results and onnect scientific issues and Recognize competing scientific, | Kdenti fy sclentific process
reasoning an d apply new knowledge in aethodologies to social, cuttural, | social, cultural, artistic, an (develop scientific questions,
inquiry community context istic, and historical xts historical perspectives related to | design and conduct
aaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaaa
tttttttttttt 1, methedologies,
and uncertainty in scientific
- wiedge as obs i
practice and in different modes of
¢ Scholar roach to course and curricular e s
Collaborative Idantify, design, implement, and Articulate and analyze problems, | Examine problems from various Davise collective strategies to
problem-solving evaluate strategies to confront brainstorm and synthesize perspectives and reflect on past | advance understanding
= u u = u u prablems in community, cooparative strategies for and current cooperative
55555555555 . andfer academic addressing problems approaches and solutions
| vall | I VISI
] ) YR A R R AR Mgt ive Demaonstrate growth an d Demaonstrate growth an d Demonstrate growthand | Demonstrate growth and
E'F'chE!i-lE- develapment of intarests and development of interests and | development of interests and | development of interests and
[ - - - - = | | abllities over length of degree in alvilities across coursework and abilities both in and outside the abilities across the first year core,
Inauirv A roach Tor examinina learnin oals within il communty o e | comcuctaraciies | aesofconcemtston | semioa i e coumesort
Communication Differentiate and implement | Integrate perspectives fro m Recognize and evaluate entify and practice different
communication modes to various disciplines with different | approgriate communication mades of communication and
- promote understanding within medes of communication and use mode(s) for a given situation and | recognize own strengths and
community, professional and peer review to advance perspective weaknesses as communicator
e context of learning outcomes o s s
Personal and Represent oneself to a variety of | Connect personal and Characterize identity in relation to Define what you know and what
professicnal audiences in the context of career | professional goals through others, including beyond the you need to know as a college
o u u u = identity objectives and personal goals | engagement in career an dfor major and into the communi ty | student
community activities
‘ artn erShlpS to I I I u I I I I n ate an d I nfo rI I I th e CO I I I p I eX I ty Ethical reasoning Use evidence-pased, decision- Analyze and discuss controversial Argue respactful by far a position identify ethical basis of
and action making process to express values | ssues using an evidence-based using a variety of perspectives collaborative work and sclentific
- - - - - - and participate in public discourse | process le.g., scientific, cultural, social, | endeavo rs
h t t I nte rd ISCI I I nar Iearn I n about issues of social justice historical, legal ]
I n e re n O p y g Civic engagement Demonstrate leadershig in Participate actively in community | Investigate connections between | Develop awarenass of communi Ty
community setting event/organization academic and cormmunity issues issues and organizations
e o [ m [ m and experience community event
Policies and Procedures to uphold interdisciplinary

Longitudinal Student E-Portfolio: Support for and

program mission and safeguard faculty governance Assessment of Competency-Based DL Curticulum

Strategies to Facilitate Outcomes and Evidence of Success

»  Time and Space for faculty to share » ID core curriculum and longitudinal e-portfolio
perspectives, learn together, develop embracing what we know about teaching and
common understandings, and reflect learning; faculty presentations at conferences

»  Leadership and Partnerships to instill »  Faculty and students conceived, Implemented
confidence and provide support for and have worked to sustain degree program In
faculty and student learning and Human Biology during unprecedented
Innovation administrative turnover and budgetary challenges

»  Campus Teaching and Learning » Instructional consultants, Science Education and
Resources and Expertise to Inform Learning Sciences graduate students are valued
curriculum development, collaborators and contributors to program
Implementation, and assessment mission and assessment of student learning

»  Program Advisory Committee Of »  Policies and procedures maintain faculty
multi-disciplinary faculty with student governance and modulate administrator-driven
representation to govern program curriculum and program change

A FIDL Leadership “Aha”

The Scholarship of Teaching Is Inherent  The Scholarship of Integration provides for connection
to Boyer’s three scholarships. and meaning making across diverse intellectual and
experiential contexts and Is essential for Interdisciplinary
Work. This capacity for connectedness defines Excellence
in Teaching, vital for producing graduates competent of

A New Vision of Ernest Boyer’s Scholarships

T (R Scholarly engaging with the complexity of life in the 21st century.
Learnin Teachin
buguiry g Why? “The degree to which this push for

better education is achieved will be
i o8  determined, in large measure, by the way
S ewoe | scholarship is defined and, ultimately,

rewarded.” Ernest Boyer (1990)
Supported by the W.M. Keck Foundation

fSchnlarship
of Integration

Excellence in Teaching
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physicians, humanists, and policy makers

century

Information

sclences

Strategies

Relate the project goals directly to the institution’s
strategic plan

Robert Kurt, Chun Wai Liew, Mary Roth

Key Project Outcomes

To develop an academic program In the Life Sciences that:
e helps students recognize the increasing degree of connectivity between the
natural and applied sciences and the growing interplay among scientists, engineers,

* prepares students to solve the interdisciplinary science problems of the 215t

Students who complete the program will be able to:
 explain when an interdisciplinary approach to a problem is warranted
 describe the historical context of an interdisciplinary problem
 apply the scientific process and illustrate scientific literacy
 analyze ethical issues underlying an interdisciplinary problem
 use analytical, computational, and assessment skills necessary to integrate

Facilitating IDL In Health and Life Sciences

[AFAYETTE
COLLEGE

e use oral, written, and visual communication skills to be active participants in A stained glass window was the first metaphor for the project
Initiating and promoting change to address problems related to health and the life

What Works
Qutcomes

Created administrative support
eSupported faculty buy-in
*Provided argument for resources

Use a backward design approach

Shifted perspective
Created focus for program initiatives beyond individual courses or departments
Facilitated design of assessment

Leverage ongoing efforts and existing campus
resources

*Used existing course development funds

*Tapped into requests for topics for ongoing faculty workshop programs (e.g., Problem-
Based Learning)

*Used memorandums of understanding to articulate agreements for faculty participation

Have active administrative participation/partnership
In initiative

| everaged participation/partnership of Associate Provost for connections to existing
resources and other ongoing efforts

What

Focus on student learning outcomes

A FIDL Leadership “Anha”

Why

Steered team into backward design approach
*Kept discussions from being about individual courses or single departments
*Reduced fears of departments that their programs were going to be negatively affected
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Toward a Truly Interdisciplinary
\}f Environmental Science Program
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Moravian College
GREENHOUNDS Bethlehem, PA

MORAVIAN COLLEGE

Frank T. Kuserk & Diane W. HusiIc
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Key Project Outcomes

Established several community
partnerships to support
student-faculty research
Students & faculty participated
In the UNFCCC COP 15
Conference in Copenhagen
Developed team-taught ID
courses In climate change and
environmental policy

What Works
Strategies Outcomes
Publicize ID courses & activities Stimulated several new I1deas
from across campus
Build on successes Resulted In new grants and
community partnerships
Support innovative and diverse Created opportunities that made
leadership a difference In the broader
community
A FIDL Leadership “Aha”
WAEY Why
-
=
"_I" Be on the lookout for unplanned “The best laid plans of mice and .
§ opportunities that may emerge men often go astray!” S@Q‘
0 from unexpected places and \&“
2 people 0.@ A\
" Supported by the W.M. Keck Foundation &“\& \)
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