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Review of Events to Date

= Transformation: An:Introductory
Discussion

= \What's been determined to date:

= The Process

= [he Prnciples

= T he Attributes

= The Cumculum
= Organizing Principles
= earning Strategy
m Speciiic Content




Trranstermation: typical approachnes
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EXHIBIT 2
The Eight-Stage Process of Creating Major Change

CAP Gemini
1 ESTABLISHING A SENSE OF URGENCY
> Examining the market and compe ST Tr an Sfo r m at I O n
2 CREATING THE GUIDING COALITION M O d e |

7 Putting together a group with enough power to lead the change

- gniSE ﬂ.f.
:i;;::,:‘,,umty

ICATING THE GE VISION

2 vehicle possible to constantly communicate the new vision and

> Having the guiding coalition role model the behavior expected of emp

5 EMPOWERING BROAD-BASED ACTION
etting rid of obstacles
7 Changing systems or structures that undermine the change v
sk taking and nontraditi

ouraging ri mal ideas, activities, and acti

Z Planning for
- ng t
# Visibly recognizing and rewarding people who made the wins possible
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nd policies that

7 Hiring, promoting, and developing people who can implement the change vision
7 Reinvigorating the process with new projects, themes, and change agents

8 ANCHORING NEW APPROACHES IN THE CULTURE
# Creating better performance through e r= and | y-rie
behavior, more and better leadership, and more effective management
# Articulating the connections between new hehaviors and organizational success
7 Developing means to ensure leadership development and succes




Building Transformation

Transformation Initiatives

Blueprint for Transformation

Mobilizing for Change | Methodology for Change

Vision Strategy

Case for Change Commitment to Change

Values / Principles




TThe Mediumifor Change:
Workshops

= 3 Workshops held at various lecations
= \ostly academic (< 5% industry)

= \\Verk output via:
= Presentation
= General large discussion
= Break eout groups with reperts hack
= SUmmary SEssions



TThe Process:
Episede 1: A New Hope

= \Norkshop 1: Orlando, January, 2003

= “Hey, this curriculum work isn't Mickey Mouse
Stuff...”

= \Workshop focused on “foundation™

= \/alues/Principles
= \What are our values?

= \\/hat Is the Case for Change
= Start off commitment to change
= \\/lhat's eur vision of this change?

|Transformation Initiatives|

| Blueprint for Transformation |

I nnnnnn n | | QH’HTEQV I

I Case for Change Commitment to Change &

| Values / Principles




Ine Precess:
Episede 2: The Faculty Striike Back

= \Workshop 2: Austin, April, 2003
= “Even the Curriculum looks bigger in Texas...”

= \Workshop focused on:

= Curriculum Strategy: Organizing principles for
curriculum

= Deliverable frem Strategy. : students and their
attributes

= | eaming Strategy: Principles for how: this
currculums could be taught

= Confirmatien that the change! Is triansiermational

|Transformation Initiatives|
| Blueprint for Transformation |

| Mobilizing for Change | Methodoloav far Chanae |
I Vision | Strategy I
| Case for Change I Commitment to Change |

| Values / Principles




Ine Precess:
Episede 3: Returmn of the Educaters

= \Workshop: 3: Cape Cod, June, 2003

= “Life’s a beach when you are deing curriculum
work...”

= \Workshop focused: on:

= | earning Strategy: More detailed thoeughts en how
o utilize the organizational principles

= Curriculum; Blueprint

= Qutline off mebilizatien and methedelegy: for
change

Transformation Initiatives

| DIUEPIINL TOTr Iranstoridatun i
| Mobilizing for Change | Methodology for Change |
| Vision | Strategy 1
| Case for Change I Commitment to Change |

| Values / Principles




Principles and Values

= Chemical Engineeringiis built on certain foundation
studies

= Physics, chemistry, biolegy and mathematics

" There Isia core set of understandings (fundamentals or
principles) that ferm the foundatien of chemical
engineering Work

= Chemicallengineering:
=[S gquantitative, invelving analysis, design and synthesis

= Addresses maternals and phenomena at all scales fiom
molecular to “super-macro’

= Solves preblems related to both product and precess

= Handles preblems across all eff its foundation sciences: hielogy,
chemistry andl physics




Attributes ofi the “proeduct™
the BS Chemical Engineer

Chemical engineers are adroit problem-
solvers

They keep it simple, making rational
assumptions and estimates

They determine which parameters are
Important

Understand and work with; uncertainty and
sensitivity

Chemical engineers can apply. their skills
to open-ended and novel problems,
coping with:

Incomplete infermation

Multiple (often conflicting) objectives
lterative solution methods

Uncertain and “messy” data
Complexity

Risk and risk-taking

Rapidigeneration and pruning of
alternatives

Chemical Engineers “think like the
molecule®

= Chemical engineers seek life-long
professional growth by

Knowing how: te learn
Desiring life-long learning
Thinking critically

Being receptive to new ideas

Seeking appropriate connections
to other fields

= Chemical engineers understand
the broader context

TThey know where chemical
engineering fits in

They understand and accept the
social respensihbilities that
accempany: their discipline

They are driven te add value



The new curriculum

= Core set of organizing principles
= | eaimning Strategy.
= mecourse for Curriculum



Other topics

multi-scale
analysis

Organizing Principles

systems analysis & synthesis

“super-macro”

macro

micro

nano

molecular<

L———» sub-molecular

___________________________

__________________

____________________________

physicséchemistry biology

mathematics

language

molecular
processes &
transformations



Learning Strategy

Curriculum should integrate all erganizing principles and basic
supportive sciences throughout the educational seguence

All'organizing principles should be operatlve throughout the seqguence
and should move from simple to complex (“spiral learning™)

Curriculum should be consistently infused with relevant and
demonstrative:
= | aboratery experiences
= Examples
= Open-ended problems an d case studies

= Challenges of engineering practice: safety, economics, ethics, regulation, IP;
market/social needs

Curriculums sheuld include a first year chemical engineering
experience

Opportunities for teaming experiences and Use ofi communication
skills' (eral and wiritten) sheuld be imcluded throughout the curreculum

Curriculumi should address different learning styles



Sample ofi Integrated Curricultm

Freshman Sophomore Junior Senior

Enabling Molecular-Scale Transformations

courses: - Molecular Basis - Molecular Basis of - Special Topics
w of Thermo -Reactions

-Physics - Classification -Props & Constitutive Eqns

-Chemistry of Molecules

-Biology ﬁ

-Math

-Mat’ls Sci Multi-Scale Analysis

-Eng/Comm - Interfaces - Multi-scale Descriptions - Beaker to Plant:

& Assemblies of Reactive Systems Principles of
-Bus/Mgt

- Homogeneous Product & Process
Reactor Eng Design

1

Chem Eng
-The Frosh Systems
Experience - Intro to Systems - Intro to - Systems &

Molecular Systems the Marketplace




concerns

= \Will'student outcomes be demonstrably.
Improved?

= Can we build a consensus In the prefession for
this large change?

= “But we already have a great core — thermodynamics,
transport, and Kinetics — whichi provide a versatile
education for our students.”

= Hoew dorwe Implement this IS a timely and
unifiermiy  Righ quality: way: ever a widely.
disparate distibution off SCheols and reseulces
and fer suchia wide and changing distribution: of
INAUStHes?



fhe path fernvard

= Build consensus and ebtain: critical
feedback from both academia and Industry.

= Prepare the new educational materials

= \arshal the necessary. resources
= people and $$$
= Develop oversight anad management plan

= Plan fier deployment and assessment

|Transformation Initiatives
| Rlueprint for Transformatinr |
I Mobilizing for Change i Methodology for Change |

Vision Strategy
| Case for Change Commitment to Change |

| Values / Principles




Setting Expectations amiad
Imperfect Diversity

= The group, both academic and Industrial
iepresentatives, IS not wholly
riepresentative of their larger
constituencies
= Group opinions are guiding, not definitive
= Not all opiiens will be acted on



How! to make this time Work

= Be here when you are here

= Be open and honest

= Be respectful of others

= As much as possible, “shed light, not heat”
= [Have fun



WWhat do we need to do here?

= |t IS crtical that industrial participants

= Outline what the future will-leok like: What will
the future undergraduate experience need to
deliver?

= Understand the current direction and give
strong and actionable feedback on the
directions Inte which this curriculum initiative
IS goIng

= Participate, including be clear and committed

as 1o hew Industry: can Stay engaged initnis
endeavor



WWhat do we need to do here?

= |t IS critical that academic participants

= | |sten to, understand and engage industrial
participants: get the most out of this
Interaction

= OQutline what the future undergraduate
experience will look like: add specificity as to
What Is heeded when

= Understand the Interactions; between the
different curriculum: workstreams

= Co-develop withiinadustrial palticipants: hew: ie
keep Industry, engaged In this effort
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