





2008 PKAL MnSCU Workshop

Engaging with Pedagogies of Engagement & Pedagogical Pioneers

SUMMARY AGENDA

E

Friday, September 19, 2008
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PLENARY SESSION IV
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the SERC Website, and the Future of the
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Century College
White Bear Lake, Minnesota
September 19 — 20, 2008

WELCOME & PL]::NARY SESSION 1

E

CONVERSATIONS, QUESTIONS, AND CLICKERS

TIME: 4:00 — 5:10 P.M. DATE: FRIDAY, SEPTEMBER 19, 2008 LocATION: E 2862

Welcome:
> Ronald Anderson
Acting Vice President of Academic Affairs
Century College
> Brenda Lyseng
STEM Project Specialist
Minnesota State Colleges and Universities

Over the past several years, the
work of PKAL has been enriched
and extended through collaborative
efforts with a wide range of “near-
peer” networks, recognizing that
collaborations are powerful “agents
of change.” What we are learning
validates research on dissemination:

how ideas evolve, emerge and Facilitators:

are enhanced when like-minded > Brad Lister

colleagues pursue a common vision. Director, Anderson Center for Innovation in Undergraduate Education
Rensselaer Polytechnic Institute

This research also speaks directly > Andy Gavrin

to the impact of “near-peers” on Associate Professor of Physics & Associate Dean for Faculty Affairs &

influencing and persuading others Undergraduate Education

to explore, adapt, and assess Indiana University-Purdue University at Indianapolis

approaches having demonstrable
impact on strengthening STEM

learning at all levels. The range E  Whatis the role of questions within the portfolio of pedagogies of

and diversity of networks and _ engagement?

collaborations now making a E How do contemporary technologies support pedagogies of engagement?
difference at the undergraduate E  Where is the connection between questions and learning theory?

level is remarkable; dissolving

boundaries of discipline, geography, ~ This session will include a hands-on experience with “clickers,” a simulated
spheres of responsibility, and career  introductory biology class, and at-the-table discussions about participants’
stage as they work to transform experiences with questions and/or with clickers.

the undergraduate STEM learning

environment in this country.

— http://www.pkal.org/documents/
NetworksAndCollaborations.cfm
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2008 PKAL MnSCU Workshop

Engaging with Pedagogies of Engagement & Pedagogical Pioneers

WELCOME & PL]::NARY SESSION 1

CONVERSATIONS, QUESTIONS, AND CLICKERS

TIME: 4:00 —5:10 P.M.

NOTES FOR ME:

NOTES FOR MY DEPARTMENT/OFFICE:

NOTE FOR MY INSTITUTION:

DATE: FRIDAY, SEPTEMBER 19, 2008

LocATION: E 2862

Questions to ask: what are the
common attributes of pedagogies of
engagement?

E Does the pedagogical approach

_ motivate and engage students?

E Does the approach address the
beliefs students bring into the
classroom; does it build on what

_ they know about the topic?

E Does the approach engage
students with diverse student

_ learning styles?

E Does the approach have an
appropriate balance between

_ ‘guidance’ and “exploration?”

E Does the approach include
opportunities for reflection,

_ discussion and synthesis?

E Does the approach include
opportunities for gauging
what students are learning, for
confirming they are on the right

_ track?

E Does the approach include
opportunities to students
to iterate and improve their
understanding incrementally?

(Adapted from Cathy Manduca)
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Century College
White Bear Lake, Minnesota
September 19 — 20, 2008

POSTER SESSION

E

TIME: 5:10 — 6:10 P.M. DATE: FRIDAY, SEPTEMBER 19, 2008 LOCATION: ALUMNI HALL AND E 2854

“Here is what visitors would see and come to understand about student learning on
our campus when they visited classroom.”

The points to illustrate (in words or photos or graphs) are:

the level of engagement and energy of students

where and how the faculty member is involved

the nature of the physical environment (tables, instructional technologies
the kind of questions being posed and being addressed

the challenges presented visually [slides, etc.], the nature of hands-on
involvement

the manner in which students are responding; etc.)

M My e me mre my

m;
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2008 PKAL MnSCU Workshop
Engaging with Pedagogies of Engagement & Pedagogical Pioneers

DINNER

E

CONVERSATIONS WITH PEDAGOGICAL PIONEERS

TIME: 6:10 — 7:20 P.M. DATE: FRIDAY, SEPTEMBER 19, 2008 LOCATION: LINCOLN MALL, 2ND FLOOR OF EAST CAMPUS
Tables 1, 2: Calibrated Peer Review (CPR)
Table 3: Cooperative Learning LEARNERS & PEDAGOGIES &
Table 4: Cooperative problem-based learning SPACES- BUILT PEDAGOGIES
Table 5: Investigative Case Based Learning + Everyone is a learner
Tables 6, 7: Just in Time Teaching (JiTT) + Everyone learns all the time
Tables 8, 9: Problem Based Learning (PBL) * Every space is a learning space
Table 10: Peer Led Team Learning (PLTL)

Tables 11, 12: Problem-oriented Guided Inquiry Learning (POGIL)
Tables 13, 14: Student-Centered Active Learning Environment for Undergraduate
Programs (SCALE-UP)

This is a once-in-a life-time opportunity for extended conversations with those whose
pioneering pedagogical reforms are transforming the undergraduate STEM learning
environment. The initial topic on the table is: “how does one start?”

Lﬂs ning Methgds I

PEDAGOGIES OF ENGAGEMENT

*....Learning about things does not enable

students to acquire the abilities and
understandings they will need for the 215t
century. We need new pedagogies of
engagement that will turn out the kinds of
resourceful, engaged workers and citizens that
America now requires.”

-- Russell Edgerton, 2001

E5



Century College
White Bear Lake, Minnesota
September 19 — 20, 2008

PLENARY SESSION II

E

DESIGNING STEM FACILITIES TO FACILITATE
LEARNING & STEM FACILITIES IN THE MNSCU SYSTEM

TIME: 7:30 — 8:30 P.M. DATE: FRIDAY, SEPTEMBER 19, 2008 LocATION: E 2862

Facilitators:
> Sally Grans-Korsh
System Director of Facilities and Planning
Facilities Planning and Programming Office of the Chancellor Minnesota State
Colleges and Universities
x Jeff Fenimore
Principal
DLR Group, inc.

This session is a broader view on how architecture can be a partner in exploring STEM
teaching pedagogy. Discussions include Century College, Anoka Ramsey Community
College, and Hennepin Technical College.
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2008 PKAL MnSCU Workshop
Engaging with Pedagogies of Engagement & Pedagogical Pioneers

Facilitator:

X Jeanne L. Narum

Director

Project Kaleidoscope

Questions on spaces serving 21 Century science:

E  How can we connect lab experience with real life? (non-majors)

E  How canwe justify research space for undergraduates (lower and upper
divisions)?

E  How do we balance flexibility with specialized functions?

E  How do we allow for appropriate technology in learning environments?

E  How do we balance sustainability with conflicting planning needs?

Questions on spaces accommodating 21 century research-based pedagogy:

E  How flexible will be flexible enough?

PLENARY SESSION II

E

SNAPSHOTS ON STUDENT LEARNING

TIME: 7:30 — 8:30 P.M. DATE: FRIDAY, SEPTEMBER 19, 2008 LocATION: E 2862

E How do you promote experimental interaction between teachers and == 1 | | | (|
students? i

E
E
E
E
E
E
E
E
each other?
E

8:30 p.m.

How do you teach science by doing science?

What technology changes do we have to anticipate and how?

How can we encourage interdisciplinary learning and “collaboration” among
faculty and students?

Where does orientation toward research begin?

How much do we have to teach versus focusing on the basics of research?
How do you balance life vs. lecture?

Do departmental lines create barriers for shared research?

How do the context for engagement and the physical environment inform

How do you entice current faculty to use research pedagogy and modern

technology?

E Howdo you support individual/collaborative research; student investigation/
experimentation and ways/places to play with ideas?

E  How flexible should spaces be?

E If undergraduate research is important, what is an organizational strategy to
do it safely?

E Howdo you design spaces that allow people to incorporate their research

into the classroom (or the classroom into the lab)?

Evening Concludes
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Century College
White Bear Lake, Minnesota
September 19 — 20, 2008

A FISH BOWL EXERCISE

E

ENGAGING PEDAGOGICAL PIONEERS

TIME: 8:45 -9:30 A.M. DATE: SATURDAY, SEPTEMBER 20, 2008 LOCATION: E 2862

Facilitator:

> Judith A. Dilts
Associate Dean of the College of Science & Mathematics
Interim Head of Biology

1. Is there an explicit link to James Madison University

research on learning that relates to

and/or drives your work? If so, what
is it?

QUESTIONS FOR PEDAGOGICAL
PIONEERS FOR HANDBOOK

Pedagogical Pioneers:

Deborah Allen, University of Delaware

Robert J. Beichner, North Carolina State University

Kenneth Heller, University of Minnesota

Brad Lister, Rensselaer Polytechnic Institute

Gregor M. Novak, United States Air Force Academy

Arlene Russell, University of California, Los Angeles

Karl A. Smith, University of Minnesota

Ethel Stanley, Beloit College

Pratibha Varma-Nelson, Indiana University-Purdue University at Indianapolis

2. What should be on a general
list of attributes of “pedagogies
of engagement”? Which of these
attributes are reflected in your
pedagogical approach?

3. What goals for student learning
are explicitly addressed by your
pedagogical approach?

XXX XXX XXX

4. (Are there things you do as

part of your approach that can be
adopted in stages or is it necessary
to undertake the whole program at
one time?)

5. If your program can be adopted
in stages, what are the first 3

steps someone would need to take
beforehand or during the first term

of implementing it?
u
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2008 PKAL MnSCU Workshop
Engaging with Pedagogies of Engagement & Pedagogical Pioneers

NOTES:

A FISH BOWL EXERCISE

E

ENGAGING PEDAGOGICAL PIONEERS

TIME: 8:45 -9:30 A.M. DATE: SATURDAY, SEPTEMBER 20, 2008 LOCATION: E 2862

6. What resources—monetary
or otherwise—are necessary for
instituting your program?

7. Who [either as individuals or by
position] has been helpful to you as
you pursued reform?

8. What are the obstacles you
encountered in adopting your
pedagogical approach? What are
the ways you overcame them?

9. How do you judge the success of
your pedagogy?

10. What are five easily accessible
resources or tools available to
faculty who want to change the
ways they teach? Which pertain to
your approach?

BEST IDEA:
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Century College
White Bear Lake, Minnesota
September 19 — 20, 2008

PLENARY SESSION III

E

TEAMWORK AND PROJECT MANAGEMENT

TIME: 9:30 - 10:30 A.M. DATE: SATURDAY, SEPTEMBER 20, 2008 LocATION: E 2862

Facilitators:
> Brenda Lyseng
STEM Project Specialist

WHAT ARE CHARACTERISTICS/
ATTRIBUTES OF PEDAGOGIES OF

ENGAGEMENT? Minnesota State Colleges and Universities
WHAT ARE THE SYNERGIES AMONG <  Karl A. Smith
THE PEDAGOGIES OF ENGAGEMENT? Cooperative Learning Professor of Engineering Education
Fellow, Discovery Learning Center
A focus on cooperative learning: Purdue University
the process in which students are Morse-Alumni Distinguished Teaching Professor
“working together to accomplish Professor of Civil Engineering
shared goals. Within cooperative University of Minnesota

activities individuals seek outcomes
that are beneficial to themselves

and beneficial to all other group Many pedagogies of engagement are a collective effort, and to make them work
members. Cooperative learning is it is important for faculty to understand the dynamics of team development and
the instructional use of small groups interpersonal problem-solving, to be clear about the strategies that lead to the
so that students work together to effectiveness of the team, including best practices in anticipating, preventing, and
maximize their own and each others’  overcoming barriers to team success.
learning.

The same dynamics in regard to pedagogical teams come into play as teams of campus
Carefully structured cooperative leaders begin to collaborate in working toward a major institutional change initiative
learning involves people working that includes exploring, adapting, and implementing new pedagogical approaches.
in teams to accomplish a common This session will examine the process of building effective teams through the lens of
goal, under conditions that involve both student teams and institutional leadership teams.

both positive interdependence
(all members must cooperate to
complete the task and individual and
group accountability (each member
individually as well as all members
collectively accountable for the work
of the group).

u

10:30 a.m. Break
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2008 PKAL MnSCU Workshop
Engaging with Pedagogies of Engagement & Pedagogical Pioneers

NOTES:

PLENARY SESSION III

E

TEAMWORK AND PROJECT MANAGEMENT

TIME: 9:30 - 10:30 A.M. DATE: SATURDAY, SEPTEMBER 20, 2008 LocATION: E 2862

A focus on problem-directed
learning: the process of working
together toward the understanding
or resolution of a problem, that
moves through the stages of
understanding the problem,
identifying what is needed to resolve
the problem (content/skills), gaining
that content and skill knowledge,
applying that content and skill
knowledge to the resolution of

the problem. This learning can
happen in groups of different sizes,
including self-led groups of five to
six students; a variation is project-
based learning.

— Adapted from Karl Smith, et al.,
“Pedagogies of Engagement: Classroom-
Based Practices.” Journal of Engineering
Education, January 2005.

BEST IDEA:

E 11



Century College
White Bear Lake, Minnesota
September 19 — 20, 2008

BREAKOUT SESSION A

E

ADMINISTRATIVE LEADERS— BUILDING INSTITUTIONAL TEAMS

TIME: 10:45 A.M. —12:00 pP.Mm.

Significant research and experience
coalesce around what works

in moving toward and through
meaningful pedagogical change:

Getting clear on the focus of
change:

E Building a shared vision of what
students should know and be

_ able to do.

E Defining student outcomes that

_ bring that vision to life..

E Altering assessment to capture
what students in order to inform

_ the next step [of change].

E Expanding professional
development to include learning
while doing and learning from
doing.

Making change organizational and
systemic:

E Restructuring is all about
time— taking time, taking time,
finding more meaningful ways to

_ spend time.

E Restructuring means forging
initial links to new ideas and new
practices, altering the way...
people work together, ...relate to

_ one another, and so on.

E Restructuring means learning to
manage and maintain change
over time, among many people,
and in many areas of action.

— Michael Fullan, Change Forces:
Probing the Depths of Educational
Reform. Routledge, 1993.

DATE: SATURDAY, SEPTEMBER 20, 2008 LocATION: E 1705 Kopp CONFERENCE ROOM

Facilitators:
> Louise Hainline
Dean for Research & Graduate Studies
CUNY - Brooklyn College
> Brenda Lyseng
STEM Project Specialist
Minnesota State Colleges and Universities

Administrative leaders will convene to continue and expand conversations about their
roles and responsibilities to promote and support faculty leaders shaping pedagogical
approaches that engage STEM students more fully.
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2008 PKAL MnSCU Workshop

Engaging with Pedagogies of Engagement & Pedagogical Pioneers

BREAKOUT SESSION B

E

FACULTY LEADERS— TAKING NEXT STEPS IN ADAPTING ENGAGING PEDAGOGIES

TIME: 10:45 A.M. —12:00 P.M. DATE: SATURDAY, SEPTEMBER 20, 2008

Facilitators:
> Andrew D. Gavrin
Associate Professor of Physics
Associate Dean for Faculty Affairs & Undergraduate Education
Indiana University-Purdue University at Indianapolis
> Brad Lister
Director of the Anderson Center for Innovation in Undergraduate Education
Research Professor of Biology
Rensselaer Polytechnic Institute
> Karl A. Smith
Cooperative Learning Professor of Engineering Education
Fellow, Discovery Learning Center
Purdue University
Morse-Alumni Distinguished Teaching Professor
Professor of Civil Engineering
University of Minnesota

Faculty leaders will convene to continue and advance discussions about exploring
and adapting pedagogies of engagement. Ideas about low-threshold approches will
be suggested, particularly those focusing on “questions.” Participants will be given
an assignment on Friday evening in preparation for this session. Participants are also
asked to come with specific questions and comments based on their experiences as
pedagogical adapters/pioneers.

LOCATION: E 2848, E 2862, E 2868

What works at the departmental
level to support and sustain robust
student learning is when:

E there is collegial understanding
about what students should
know and be able to do
(construct and transfer
knowledge) at the level of
individual courses and stages
of learning—from the very first
day for all students through a
coherent sequence of learning

_ Opportunities for majors

E there is visible evidence that
departmental learning goals
map those expected by the field

_ and by the workplace

E there is collegial understanding
on how student learn the
essential concepts of the field/
discipline that is integrated into
the design and implementation
of the departmental curricula

_ (courses/labs)

E there is sufficient awareness
of the scope and efficacy of
contemporary research-based
pedagogies in the service of
departmental student learning
goals, with support for exploring

_ and adapting them

E there is sufficient awareness
of the power and potential
of instructional and research
technologies to strengthen
student learning within and
beyond the formal classroom/lab
setting.
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Century College
White Bear Lake, Minnesota
September 19 — 20, 2008

PLENARY SESSION IV

E

BUILDING STEM NETWORKS BETWEEN K-12, HIGHER EDUCATION, AND INDUSTRY

TIME: 12:45 - 1:30 P.M.

Figure 3-4
U.S. workforce in S&E occupations: 1983-2006
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SOURCE: National Science Foundation, Division of Science
Resources Statistics, special tabulations from Bureau of Labor
Statistics, Current Population Survey Monthly Cutgoing Rotation files
(1983-2006).

Sclence and Enginearing Indicators 2008

Figure 3-1

Science and technology employment: 1950-2000
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SOURCE: Adapted from Lowell BL, Regets MC, A Half-Century
Snapshot of the STEM Workforee, 1950 to 2000, Commission on
Professionals in Science and Technology (2006).

Science and Engineering Indicators 2008

DATE: SATURDAY, SEPTEMBER 20, 2008 LocATION: E 2862

Facilitators:
> Taylor Pettis
STEM Education Program Manager
Minnesota High Tech Association
> Judith B. Greiman
President
Connecticut Conference of Independent Colleges

Employers Grade Student Learning in College
2008 Employer Survey Findings!

Very well prepared Not well prepared Mean Rating*
(8-10 ratings)* (1-5 ratings)*

Global knowledge 18% 46% 5.7
Self-direction 23% 42% 5.9
Writing 26% 37% 6.1
Critical thinking 22% 31% 6.3
Adaptability 24% 30% 6.3
Self-knowledge 28% 26% 6.5
Oral communication 30% 23% 6.6
Quantitative reasoning 32% 23% 6.7
Social responsibility 35% 21% 6.7
Intercultural skills 38% 19% 6.9
Ethical judgment 38% 19% 6.9
Teamwork 39% 17% 7.0

* ratings on 10-point scale: 10= recent college graduates are extremely well prepared on each
quality to succeed in entry level positions or be promoted/advanced within the company.

*Note: these findings are taken from a survey of employers commissioned by the Association of American Colleges and
Universities and conducted by Peter A. Hart Associates in November and December 2007. For a full report on the survey
and its complete findings, see www.aacu.org/leap.
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2008 PKAL MnSCU Workshop

Engaging with Pedagogies of Engagement & Pedagogical Pioneers

PLENARY SESSION V

E

THE DRAFT PKAL GUIDE TO PEDAGOGIES OF ENGAGEMENT, THE SERC WEBSITE,
AND THE FUTURE OF THE COLLABORATIVE PARTNERSHIPS

TIME: 1:30 — 2:15 P.M. DATE: SATURDAY, SEPTEMBER 20, 2008

Facilitators:
> Brenda Lyseng
STEM Project Specialist
Minnesota State Colleges and Universities
> Cathryn A. Manduca
Director, Carleton Science Education Resource Center
Coordinator, DLESE Community Issues and Groups
Carleton College
X< Jeanne L. Narum
Director
Project Kaleidoscope
> C. Gary Reiness
Professor of Biology
Lewis and Clark College
< James E. Swartz
Professor of Chemistry
Grinnell College

With support from NSF, PKAL is undertaking a coordinated series of activities

that build from and extend the experience and expertise of formal and informal
collaborating networks working to promote excellence in undergraduate STEM
learning within their constituency. The broader impact of this project is that it moves
the locus of transformational change to a focus on student learning goals at the

broad institutional and consortial level, away from an individual faculty member.
Further, it leverages resident expertise within networks and within PKAL to accomplish
larger goals relative to STEM learning than could be accomplished in isolation. The
intellectual merit is its explicit connection between research-based learning strategies
that strengthen undergraduate learning and “change” strategies that strengthen
faculty interest and capacity in the realm of pedagogies of engagement.

LOCATION: E 2862

THE SCIENCE EDUCATION
RESOURCE CENTER (SERC)

The Science Education Resource
Center (SERC) works to improve
education through projects that
support educators. Although our
work has a particular emphasis on
undergraduate Science, Technology,
Engineering, and Mathematics
(STEM) education, we work with
educators across a broad range of
disciplines and at all educational
levels. An office of Carleton College,
our work is funded primarily through
National Science Foundation grants.
The office has special expertise in
effective pedagogies, geoscience
education, community organization,
workshop leadership, digital libraries,
website development and program
and website evaluation.

What do we do?

SERC’s services to the education
community lie in four primary areas.
E Faculty Professional Development
E Bringing Science into Broader Use
E Community Visioning

E Research on Learning

— http://serc.carleton.edu/index.html
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Century College
White Bear Lake, Minnesota
September 19 — 20, 2008

TEAM TIME

E

THE PKAL PROCESS FOR PLANNING
TIME: 2:15—-3:00 .M. DATE: SATURDAY, SEPTEMBER 20,2008 LOCATION: E 2848, E2852, E2854, E 2868, E2880

What works is when the Planning Process...
...reflects contemporary pedagogical approaches

Goal: Tackling the work of transforming undergraduate STEM with approaches and
tools of STEM professionals.

VISION

Strategies:
E Assemble a leadership team that includes persons with diverse interests,
experiences and expertise, each capable of informing, influencing,
GOAL: What | _ shepherding and §upporting the process and ou.tc-ome of the planning.
. E Analyze present circumstances and context, defining the broad nature of the
WOUId_“k? to challenges and opportunities facing the community.
accomplish in the E Identify key questions, shaping an “agenda for action” to answer them that
next 12 months: takes advantage of the widest range of available experience, expertise and
_ resources.
E Move from analysis to action.
E Reconvene regularly, sharing emerging answers, insights and resources of
_potential value; revisit the questions, agenda for action and process.
. E Communicate clearly, broadly and often, building wide-spread ownership in
AL _ the process and the outcome of the planning.
Action E
...centers on student learning
. Goal: Serving a vision that all 21 century undergraduates move from campus
GOAL: What | . ) i
. to the world beyond the campus well-equipped with deep understanding about
would like to contemporary scientific and technological issues and with the skills, capacities, and
accomplish in the willingness to use that understanding in addressing those issues as citizens and in the
next 3 years: workplace.
Strategies:
E Understand who your students are, what they bring to and gain from their
current STEM learning experiences, their learning potential and career
Action _ aspirations.
E Translate research on how people learn (HPL) into critical questions to be
) addressed in the planning process on your campus.
Action E  Examine each part of the institutional infrastructure to determine if and how

_ itcontributes to strengthening student learning in STEM fields.

E Focus on the future, on the world in which your students will live and work
upon graduation, as well as on the changing student demographics in our
country.
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2008 PKAL MnSCU Workshop

Engaging with Pedagogies of Engagement & Pedagogical Pioneers

TEAM TIME

E

THE PKAL PROCESS FOR PLANNING
LOCATION: E 2848, E2852, E2854, E 2868, E2880

TIME: 2:15 = 3:00 P.M. DATE: SATURDAY, SEPTEMBER 20, 2008

...develops leaders and an institutional culture of leadership

Goal: Generating a visible and evolving cadre of persons in positional and non-
positional leadership taking responsibility for shaping an institutional vision and
achieving a culture in which that vision can be realized.

Strategies:

E Understand both the leadership culture of your community and the
current and anticipated roles and responsibilities of your community with
opportunity and responsibility to foster meaningful and lasting change.

E Translate leadership theories into the critical questions about the role of
leaders and the culture of leadership within your community that must be
addressed in the process of change.

E Examine where and how policies, programs and practices of your community
reflect intentionality in identifying, nurturing and celebrating the work of

_ transformative leadership.

E Build an infrastructure for sustaining a culture of leadership within your
community over the long-term.

...focuses on what works

Goal: Building a collaborating, problem-solving community within and beyond
individual colleges/universities/disciplinary societies/stakeholder institutions that
are taking leadership responsibility for meaningful and sustainable transformation of
undergraduate STEM at the local and national level.

Strategies:
E Understand current and anticipated challenges and opportunities affecting
the work of those responsible for ensuring a robust 21 century STEM
learning environment for undergraduates in American classrooms and labs.

E Investigate the work of pioneering individuals and institutions meeting those
_ challenges and capitalizing on those opportunities.
E Distill their experience to determine what works (how, why and for whom);

then translating resulting data and information into theoretical guidelines
and practical tools that serve the broader STEM community of innovators and
adapters.

E Orchestrate a coordinated set of activities to inform the broader STEM
community about how to begin, implement, and assess a process of change
that: focuses on what works; engages leaders within an institutional culture
of leadership; tackles change initiatives with approaches and tools of STEM
professionals; and centers on student learning.

...it is a characteristic of science
that it is a cooperative effort. It is
not simply the speculation of some
sage or scholar in the privacy of
his study. Science of any kind is

a matter of teamwork between
specialists who have soaked
themselves in their subject, who
live together, who criticize one
another’s ideas, each of whom
makes an individual, although quite
often imperceptible, contribution
to the totality of knowledge and
understanding.

Very occasionally an outstanding
thinker may emerge who has
insights which will short circuit the
patient studies of the professionals.
But such outstanding thinkers are
unusual. So failing the great mind,
science has to be developed by
the interplay of average minds,
one hopes, rather above average.
It progresses by dialogue and
teamwork.

— Michael Howard, “Military Science
in an Age of Peace.” The Journal of
the Royal United Services Institute for
Defense Studies, March 1974.
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Century College
White Bear Lake, Minnesota
September 19 — 20, 2008

REPORTING OUT

E

TEAMS PRESENT AGENDAS FOR ACTION

TIME: 3:00 — 3:45 p.M. DATE: SATURDAY, SEPTEMBER 20, 2008

SEVEN PRINCIPLES OF LEARNING

1. Learning with understanding
is facilitated when new and
existing knowledge is structured
around the major concepts and
principles of the discipline.

2. Learners use what they
already know to construct new
understandings.

3. Learning is facilitated through
the use of metacognitive
strategies that identify,
monitor, and regulate cognitive
processes.

4. Learners have different
strategies, approaches, patterns
of abilities, and learning
styles that are a function
of the interaction between
their heredity and their prior
experiences.

5. Learners’ motivation to learn
and sense of self affect what is
learned, how much is learned,
and how much effort will be put
into the learning process.

6. The practices and activities in
which people engage while
learning shape what is learned.

7. Learning is enhanced through
socially supported interactions

— National Research Council.
Evaluating and Improving
Undergraduate Teaching in Science
Technology, Engineering, and
Mathematics. The National Academies
Press, 2003.

BEST IDEAS:

LOCATION: E 2862
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Convenor:

CLOSING PLENARY

E

FINAL THOUGHTS & NEXT STEPS

TIME: 3:45 - 4:00 pP.M. DATE: SATURDAY, SEPTEMBER 20, 2008 LOCATION: E 2862

PKAL REPORT ON REPORTS II:

X Jeanne L. Narum

RECOMMENDATIONS FOR URGENT

Director
Project Kaleidoscope ACTION
For the future, the nation will need
Comments:

> Colleagues from the Summit of Pedagogical Pioneers/Collaborating Partners

4:00 p.m.

a workforce equipped with more
than literacy in reading, math,

and science. We need a whole
generation with the capacities for
creative thinking and for thriving in
a collaborative culture. We need a
class of workers who see problems
as opportunities and understand
that solutions are built from a range
of ideas, skills, and resources.
People are not born with inherent
innovation skills, but they can

learn them. They can acquire the
social skills to work in diverse,
multi-disciplinary teams, and

learn adaptability and leadership.
They can learn to be comfortable
with ambiguity, to recognize new
patterns within disparate data, and
to be inquisitive and analytical. They
can learn to translate challenges in
opportunities and understand how
to complete solutions from a range
of resources.

These skills are best acquired by
experiencing innovation first-
hand, building the confidence that
underpins future success. To quote
Benjamin Franklin: “You tell me, |
forget; you teach me, | remember;
you involve me, | learn.”

— Council on Competitiveness. National
Innovation Initiative Summit and Report:
Thriving in a World of Challenge and

Workshop Concludes Change. 2005.
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