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My background and perspectives...
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What roles do you bring to the webinar?
(choose all that apply)




What perspectives/backgrounds?
(choose all that apply)



Webinar Goal:

Explore key ideas
that may help
explain and

improve faculty
adoption of
STEM ed reform




Participant
Outcomes:

Explore key ideas
that may help
explain and

improve faculty
adoption of
STEM ed reform

* Recognize the complex interplay
between disciplinary/institutional
STEM reform efforts and individual
adoption.

* Diaghose roadblocks to adoption
using a framework that includes
concepts of faculty identity and work.

* Apply tools for identifying and
resolving tensions that may influence
faculty adoption at individual,
departmental, institutional, and
disciplinary scales.



Plan:

1. Thinking about “adoption”
2. Diagnosis tools: Institutions & individuals

3. Discussion: tools and approaches



Part 1:

1. Thinking about “adoption”

2. Diagnosis tools: Institutions & individuals
3. Discussion: tools and approaches



Context:

1. “Adoption”



Context:

1. “Adoption”
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R B I SS Close relatives:

Research cBIPs
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1. “Adoption”



In the chat window:

* What RBISs (Research Based Instructional Strategies) in
STEM do you know about and/or use?



Active learning increases
student performance in
science, engineering, and

mathematics
Freeman et al. PNAS 2014, 111: 8410-8415.

Students 1.5 times more likely
to fail in lecture-only courses.

Students perform 0.47
standard deviations better
with active learning.
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EPIC model of adoption

Persuasion Identification Commitment

Aragodn et al 2016; Cavanagh et al. 2016 1. “Adoption” Thanks to Dr. Elizabeth Luomo, Yale U.



EPIC model of adoption: E.g....

87.1 % Physics Faculty, 2009 48.1%

Persuasion Identification Commitment

Familiar with RBISs Using RBISs

Henderson & Dancy, 2009 1. “Adoption”



EPIC & Expertise

Persuasion Identification Commitment

1. “Adoption”




The importance of knowledge organization

1. “Adoption”



On the way to expertise with STEM RBISs,
faculty may...

= Struggle to organize new information effectively.
= Have few or no automated processes to rely on.
= Work harder & feel less efficient than usual.

= Revert to “doing school” vs. “sense-making.”

NRC 2015 1. “Adoption” Olmsted and Turpen, 2017



do you ever
think about
what you're
thinking aboult?
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1. “Adoption”



Can we help faculty develop more expert
knowledge organization about RBISs?

 Why use this?
What kinds of learning outcomes is it good for?

1. “Adoption”



Bloom's Taxonomy

Produce new or original work
e Design, assemble, construct, conjecture, develop, formulate, author, investigate

Justify a stand or decision
eva I U ate appraise, argue, defend, judge, select, support, value, critique, weigh

Draw connections among ideas
differentiate, organize, relate, compare, contrast, distinguish, examine,
experiment, question, test

analyze

Use information in new situations
execute, implement, solve, use, demonstrate, interpret, operate,
schedule, sketch

Explain ideas or concepts
classify, describe, discuss, explain, identify, locate, recognize,
report, select, translate

Recall facts and basic concepts
define, duplicate, list, memorize, repeat, state
(\77\/ J Vanderhbilt University Center for Teaching
AT

1. “Adoption”



Affordances

Kirschner et al. 2004

educational

functionality
social

functionality

1. “Adoption”

educational
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Affordances: Chalk

Kirschner et al. 2002

Students see multiple

panes/phases of
thinking; editable

Stable place to
record ideas

stand, write, see

educational

functionality
social

functionality

Often used by
only the
instructor;
may be used
collaboratively

1. “Adoption”
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Can we help faculty develop more expert
knowledge organization about RBISs?

 Why use this?
What kinds of learning outcomes is it good for?
What are its key affordances?

 What are the essential aspects of implementation?

1. “Adoption”



Fidelity of adoption

High Quality
Reproduction

What'’s
essential?
What'’s
adaptable?

Li et al. 2015 1. “Adoption” Image: Jordanhill School D&T Dept, CC BY 2.0



Minimum increment

1. “Adoption”



Can we help faculty developing more expert
knowledge organization about RBISs?

 Why use this?
What kinds of learning outcomes is it good for?
What are its key affordances?

 What are the essential aspects of implementation?
Fidelity of adoption?
Minimum increment?

 What are the potential pitfalls?

Common “mistakes” (non-optimal implementations)?
Ways to avoid them?

1. “Adoption”



Top theme among webinar participant
guestions: issues with “adoption”

m
* Learner-centered orientation

* Manageable instructional changes m

* Early adopters, skeptics, traditionalists

e Busy faculty
* Culture that values teaching

* Encouraging experimentation

* Collaboration/discussion across sections of the same course



Part 2:

1. Thinking about “adoption”

2. Diagnosis tools:
Institutions and individuals

3. Discussion: Tools and approaches



Research: Change Strategies

Location for change? Nature of change?

* Change individuals * Prescribed outcome
or or

* Change environments * Emergent outcome

& structures

2 Institutions and Individuals Henderson, Beach, Finkelstein 2011



Prescribed Emergent
Outcome Outcome

Cha nge Structures Henderson, Beach, Finkelstein 2011
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Cha nge Structures Henderson, Beach, Finkelstein 2011
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Change Individuals

Prescribed
Outcome

Emergent
Outcome

Change Structures



context & faculty work

2. Institutions and Individuals



Context:

Institutional ‘
Differences

2. Institutions and Individuals



Context:
Career Stage
Differences

2. Institutions and Individuals



Evaluation Criteria (Promotion/Tenure)

2. Institutions and Individuals



‘ Institutional context & faculty work

* Narrative of Constraint:
— Barriers
— Limited resources/time
—Survival; “treading water”
—Isolation

How faculty work has been often
been framed and discussed...

2. Institutions and Individuals O’Meara, Terosky, Neumann 2008



‘ Institutional context & faculty work

* Narrative of Constraint: * Faculty Growth & Learning:
— Barriers —Choice, commitment, agency
— Limited resources/time — Personal meaning
—Survival; “treading water” —Change and development
—Isolation — Professional Networks

How faculty work has been often  --also a common underlying

been framed and discussed... experience: meaning, connection,

and collegiality.

2. Institutions and Individuals O’Meara, Terosky, Neumann 2008



2. Institutions and Individuals



‘ Faculty — authentic individual humans

Professional & Personal Identity Matters

- Who one wants to be as a scientist,
educator, mentor, colleague...?

- Under what circumstances one best
expresses enthusiasm and passion?

“Best fit” RBISs

2. Institutions and Individuals



24 most common question theme:
Dealing with skepticism, resistance, etc.

 Skepticism about educational research; not perceived as “credible”
* Fear of negative student feedback

* Resistance to investing time

* Resistance to/fear of change generally

* Lack of perceived need to change

* Motivation, buy-in



“Immunity to Change”

Goal

Preventing
behaviors

-

Competing
commitments

J

2. Institutions and Individuals

Big
assumptions

Kegan and Lahey 2009



“Immunity to Change”

Goal

E.g.: Adopt RBIS

Preventing
behaviors

-

-

Avoid planning
Avoid practice
Not seek feedback

~N

Competing
commitments

J

Competency

Expertise

4 N\
Big
assumptions
o J
4 N\

Fixed mindset
about teaching

2. Institutions and Individuals

Kegan and Lahey 2009



Autonomous vs. controlled motivation

e Acting due to interest vs. due to expected reward

e 1970s: “corruption effect” of external rewards; undermine
autonomous motivation

* Newer evidence: piddling rewards, “insufficient justification” theory

2. Institutions and Individuals Garaus et al. 2016
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Autonomous vs. controlled motivation

* Interest, recognition of importance vs. expected reward

e 1970s: “corruption effect” of external rewards; undermine
autonomous motivation

* Newer evidence: piddling rewards, “insufficient justification” theory:
Small rewards don’t justify the effort, so people are less likely to
attribute their behavior to the external gains; instead, they may
construct internal, autonomous justifications.

2. Institutions and Individuals Garaus et al. 2016



| want to be super clear:

e WE MUST STILL PURSUE institutional reward structures that align...
AND

* We do not yet know the scale of importance of institutional “big
rewards,” nor how far we might get with smaller rewards.

2. Institutions and Individuals



3rd most common theme in webinar questions:
rewards & institutional structures

* Rewards that are misaligned with attention to effective teaching:
* Overall and in the culture
* |In tenure and promotion

* Role/consequences of student evaluations of teaching
e Strategies for talking with deans and provosts
* Institutional structures addressing tensions experienced by faculty

2. Institutions and Individuals



Test and apply ideas about institutions & individuals

* Change quadrants
‘ : a I teCh Faculty work; narratives
Individual “best fit”

Immunity to change
http://ctlo.caltech.edu Autonomous/controlled motivation; reward size

CTLO Celebrates Five Years
of Success

The Center for Teaching, Learning, & Outreach was launched in 2012
with ambitious goals: to improve the quality of teaching on campus,
bolster instructional opportunities for students, and engage K-12
schools in educational outreach.

2. Institutions anc



Change Individuals

. 1.
Disseminating: Developing:

Curriculum & Reflective
Pedagogy Teachers
Prescribed Emergent
Outcome Outcome
1. V.
Enacting: Developing:
Policy Shared Vision

Cha nge Structures Henderson, Beach, Finkelstein 2011



2. Institutions and Individuals



“Immunity to Change”

Goal

Preventing
behaviors

E.g.: Adopt RBIS

Go it alone

Competing
commitments

\-

Fitting in with
perceived
community values

4 N\
Big
assumptions
o J
4 N\

J

2. Institutions and Individuals

No one else here
cares about
teaching

Kegan and Lahey 2009



External Rewards

* No big rewards: promotion, tenure (also no real penalties)
* One moderate size reward: Feynman Prize for Excellence in Teaching
* A few small rewards: student-nominated teaching awards

* Some funds to support innovation in education projects
(actual costs only — no stipends/buy-outs/etc.)



Engagement in educational change

Five-year period, 2012-2017
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Logic models

Outputs:

Jisacliiiss: Activities: Participation

Funding,
staff time,
collaborators

Outcomes:
Positive changes in
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education

Programs, services, (rates, patterns,
methods demographics),
products
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Resources:
Funding,

staff time,
collaborators

E.g.: Adopt RBIS

Activities:
Programs, services,
methods

Locations with
valued academic
identity, work &

discourse: e.g.,

department
colloquia

Go it alone

Outputs:
Participation
(rates, patterns,
demographics),
products
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Resources:
Funding,

staff time,
collaborators

Adopt & sustain
RBIS

Activities:

Programs, services,

methods

Locations with
valued academic
identity and
work: e.g.,
department
colloquia

Supporting
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collaborate

Outputs:
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products

Outcomes:
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Do we need some additional nudges (Small

rewards? Big rewards?) to reach a critical mass?
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Part 3:

1. Thinking about “adoption”
2. Diagnosis tools: Institutions and individuals

3. Discussion: tools and approaches



Reflection (~1 minute)

* Which of the aspects of adoption, institutions, & individuals
“clicked” (made sense) for you and your context? Why?

 What is one strategy or idea you could imagine trying?



Reflection (Y1 minute)

* Which of the aspects of adoption, institutions, & individuals
“clicked” (made sense) for you and your context? Why?

 What is one strategy or idea you could imagine trying?
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Another theme in pre-webinar questions: Concerns
about inside/outside status and disciplinary differences

* Working with faculty when positioned outside the department.

* Ways in which faculty developers can work with STEM departments.
* Divisions within departments between teaching and research faculty.
* Common issues: teaching STEM and Humanities, Social Sciences.

* How to help STEM faculty connect quantitative fields and active learning.
* Experts in STEM subject matter; help with pedagogy.
* Transdiciplinarity



Collaborating at the
Centers

REPORT FROM A STEM EDUCATION TRANSFORMATION
WORKSHOP INVOLVING LEADERS OF CENTERS FOR TEACHING AND

LEARNING AND STEM EDUCATION CENTERS

CASSANDRA HORII, KACY REDD, MATHEW QOUELLETT, NOAH FINKELSTEIN,
ANDREA BEACH, DEBORAH CARLISLE, SUSAN SHADLE, AND GABRIELA

WEAVER

pod 2« NSEC

NETWORK f(( <kL Network of STEM Education Centers



Resources:
Funding,

staff time,
collaborators

E.g.: Adopt RBIS

Activities:
Programs, services,
methods

Disciplinary
examples: help
make general
principles real,
and capture
disciplinary
nuances

My discipline is
different/ special...
this won’t work

Outputs:
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products
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Outcomes:
Positive changes in
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“I'm convinced, but | have no ideas what that
would look like...”

e Demonstrations

e HGSE Instructional Moves:
https://instructionalmoves.gse.harvard.edu

<y HARVARD
k4 sRADUATE SCHOO

INSTRUCTIONAL
M OVES

GREAT TEACHING CAN BE LEARNED

The goal of the Instructional Moves (IM) project is to help you incorporate and refine high-leverage
teaching practices tailored to the higher education context.

Step into colleagues’ classrooms to observe exemplary teaching practices



Sustaining Engagement and Change

* How can the adoption be sustained? Put in practice in classroom
across years/courses?

* What can we do to help form teaching circles (or communities of
practice) that extend beyond initial intervention?

* Are there strategies for turning one-time meetings into an ongoing
relationship? Sustaining engagement generally?



Discussion:

* What other insights or ideas do you have about
inside/outside status, disciplinary differences, and
sustaining change/engagement?



Other questions beyond our scope today:

* Methods for facilitating multi-role (faculty, graduate students, postdocs, etc.) learning
communities in STEM.

* Research on large (110+ students) STEM gateway courses -- are large lectures a barrier?

e STEM faculty concerns with breadth/amount of content as a hindrance to STEM
education reform (i.e., there is no time for anything except lecture).

« Community colleges’ course content is determined by institutions where students will
transfer, and this limits capacity for creativity/reform.

* Enhancing value for faculty development across campus.

* How do we get general education science curricula to successfully convey to students
what distinguishes science as a way of knowing?



Participant
Outcomes:

Explore key ideas
that may help
explain and

improve faculty
adoption of
STEM ed reform

* Recognize the complex interplay
between disciplinary/institutional
STEM reform efforts and individual
adoption.

* Diaghose roadblocks to adoption
using a framework that includes
concepts of faculty identity and work.

* Apply tools for identifying and
resolving tensions that may influence
faculty adoption at individual,
departmental, institutional, and
disciplinary scales.



Please provide feedback on this webinar!

* https://ascnhighered.org/ASCN/webinars/fac ed reform/eval.html

* The link will be emailed to you after the webinar
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