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Outputs vs. Outcomes and Impact

Activities
you do or
accomplish

Program Goal(s):

Results due to the
activities

Inputs Outputs Expected Outcomes
Short Term Intermediate Long Term
Resources | Activities Participation By End of |ByEndof Year| ByEnd of
Year 1 5 Year 10

Long-term
Impact

Our focus is

here!

Measurement
Indicators




NOMC: Nationa! Cell Manufacturing Consortium,
COA: Critical Quality Attributes; CPP: Critical Process Porameters

RESOURCES/INPUTS

MSF funding and ERC program
rasources

MCMC Roadmap 4 years of
input from industryand clinical
practitoners; cument state of
technology

Talented faculty, trainees, &
dedicatedstaff

Excellent research and treining
facilities, infrastructure,
GMP/GLP

Existing and new relationships
with k-12, technical colleges, &
URM outreach programs

Existing and new industry and
climical partnerships

High-quality undergraduate
and graduate programs

Dedicated exparts and
researchers synergistically
leading all key programs

Biomanufacuring resournces
from Marcus Centerand
Waisman Center

Existing and new programs for
diversity and inclusion,
industry ecosystem, &
entrepreneurship training

advisory boards, MIST, FDA,
SCE, patient groups,
reimbursameant experts

Feedbad: from and
engagemeantwith regulatmry
and standards agencies

Integrated and continuous
evaluation

ACTIVITIES

comprehensive celland process
characterization, big data anakytics, &
predictive computational modaling
for all Test-Beds

Mew technoogy development for
monitoring and assessing 04, CPP,
potency, and safety during
manufacturing in all Test-Bads

Systems optimization and process
improvement; scal ability; new maodels
and theornyfor supphy chain and
logistics for all Test-Beds

Integrate real-time monitoning of
Cios and CPPs into scalable, quaity-
contralled manufacturing processas
for each Test-Bed

Provide center-wide implidtbizas and
cultural competency training

Share best practices across
institutions and beyond

Recruit, retain, & mentor tRinees and
faculty from undemeprasented groups

Provide continuwous and broad
professional development
opportunites for faculty & trainees at
all levels

Bio-manufacturing curmiculurm
development and diss emi nation —for
pre-college technical college,
university, professional education

certificate and degres progrmms at
technical colleges & universiies

International training program

Continuous engage ment of industry
practitioners in research, innovation,
inclusivity, & workfonce development

Cevelop and nurturea oulture of
translation, entreprensurship, 3nd
commercialization

CMaT Logic Model — Center Level

OUTPUTS

Novel biological insights resulting inrobust
analytical, computational, and workflow tools
for identifying COAs & CPPs; ldentified COMs 8
CPPs for specific Test-Beds

New theories, models, andtechnologies for
rapid, high-throughput, or real-time
measurement of cell quality, C0As, and CPPs
across Test-Bads

New theories, models, & technologies for
scalable Test-Bed production and disibution

Ccenter-wide vision of cross-cutting engineerad
system of closed-loop manufacturing with
real-time analytics, potency measurements,
and feedback process control for Test-Beds

center-wide, embeddad culture ofindusion

Bast practicesin dieersity and inchusion
implemented aoross CMaT pantners and
disseminated international iy

Increased number of faculty and students
from underrepresented groups active in the
broader ChaT ecosystem

Increased number of CMaT faculty and
students rained in broad professional skills

Inclusive precollege & technical college
programs, entreprenewrship enrichment
maodules, & teacher experience programs
developed incell manufacturing

Inclusive, industry-driventechnical college and
university certificate programs developed for
cell manufacturing

Strong intemationa | program focused on
training a globally e ngaged workforoe
Diverse portfolie of highly engaged member
companies amoss value chain

Bast practices leading to increased technolagy
licensing, startups, & nnovation

= Research

SHORT [1-3 YEARS)

CMaT ecosystemadwances
knowledge and enables
innovations thatresultin
publications, filed patents, &
new indus try ool Bborations

Mew reseanch @lent from
associated fields begin working
on areas supported by ChMaT

Diverse perspectves, mult-
disciplinary expertise, and input
from industry and cinidans
synergizes toenhance RED
activities and traming in CMaT

& sustainable ecosystem links
industry, global institutions, K-12
schoaols, technical colleges, &
universities toaddress the
current and future needs of the
cell manufadwring workforce

Traditiona Iy underre presented
groups make dstinct sdentific
contributions and interface with
clinicians andindustry

Mew courses, modules, and
outreach across all levels raise
awareneass and enthusiasm for
cell and biomanufacturing
Careers

CMaTis recognized as a global
leader in cell manufacturing
technology development and
training

Faculty and trRiness engagein
more industry-relevant ressarch

= Diwversityand Inclusion

OUTCOMES

MID [4-7 YEARS)

Industry & clinical input results
in shorter technology/process
development cyde and new
research direttions and projects

CMaT researdhers leverage
CMaT projectsand other
infrastructure to receive
additional funding fromfederal,
state, philanthropic, orindustry
SOUrces

CMaT's international program
resultsinmore globally engapged,
holistic researchers and
increases new research
collaborations

CMaTtrainess baginimpacting
industry ecosystem through
diversity and inclusion, oross-
disciplinary expertise, policyand
regulatory awareness, and
diversity

Training based onindustry need
and emphasizing global
perspedives becomesan
embedded partof CMaT's
culture

CMaT impacts establishment of
best practices and standards
internatonally

CMaT impacts regional economic
development and industrial
competitiveness

Increasad quantity, quality, and
filing-s peed of invention
disclosures

= Engineering Workforce Development !

= Innovation Ecosystem

LoME
[B-10 YEARS AND BEYOND)

CoafCPP driven Enginesred
systemwith rapid, real-time
analyticstoenable largescle,
reproducible manufacwring of
high-guality cells disseminated
to clinicians and industry inthe
.5 and internatonally

CMaT faculty & trainees spin-
off new U5 companiesor
license technologies to other
COMpanies

Faculty and trRineas from
traditionally underrepresented
groups populate and remainin
career fields supported by
CMaT

Industry-relevant
big-manufacturing traming
becomes part of engineering
curricula natomyide

CMaT s best practices for
workforce training,
innovation ecosystem, and
culture ofind usion become
exemplarsfor ather

programsat partner
institutions and nationally

CMaT sustainability
post-M5F funding

Accelerated
innovation and increased
commercialization

CMal

SOCIETAL
IMPACTS

Improved
availabil ity and
accessto
reliable, high-
quality,cell-
bazed
therapies

Reduced cost
of cell therapy
products

Change in
climical
practice — cell
therapies
become more
routine for
climical care

Arobust,
sustanablecs]
manufacturing
industry witha
well-trained,
diverse, and
global
workforce

Better health
outcomes
regardless of
socio-
BCOnomic
status



RESOURCES/
INPUTS

M5F funding and ERC
PrOgram rescurces

MNCMC Roadmap with 4
years of input from
imdustry and climical

practiticners

Excellent research and
training facilities and
wiorld-class
infrastructure, Marcus
and Waisman center
ecosystem

Dedicated GMP/GLP
facility for training

Talented faculty,
trainees, and
dedicated staff

Imndustry-driven
research strategies
and results

High-quality
undergraduste and

praduate programs

Engaped industry, and
clinical partmers,
regulatory and
standards experts, &
CMaT Advisory boards

Existing and new
relationships with
K-12, technical
colleges, and URM
outreach programs

ACTIVITIES

High school research
imternzhips, RET, and
flipped RET programs,
supported by
mentoring programs

Technical college
course modules,
Mmentoring
partnerships

Undergraduate course
modules, REU
programs, M351

partnerships

Inter-imstituticnal
graduate courses; new
credentials if desirable

Partnerships to
develop professional
education course
modules for retraining
current workforce

CMaT wirtual
symposium, annual
retreat, SLC, inter-
institutional courses,
research exchanges,
mentoring network

Intermational exchange
and training program

Internships and
entreprensurship
training opportunities

Logic Model — Engineering Workforce Development

OuUTPUTS

Pre-college implementation of ChaT-
related curricula and enrichment
experiences, pre-college student

participation

CMaT content integrated into

technical college coursework;

technical college student and
instructor participation

CMaT content integrated into
undergraduate and graduate
programs; diverse group of trainees

Student understanding of industry
and clinical challenges and regulatory,
standards, ethical, legal, economic, &

policy issues

CMaT course modules and training
content from all levels and best
practices disseminated internationalky

Imclusive inter-institutional research
collaborations, co-presentations, co-
publications, co-mentoring

Increased number of faculty and
students from underrepresented
groups active in the broader ChaT
ecosystem

Students trained in global industry
and research culture, regulatory and
standards issues, and global
entreprensurship

Positive student and mentor
satisfaction ratings and clear goals for
intermship and entrepreneurship
experiences

SHORT (1-3 YEARS)

Mew programs attract student interest
in engimeering and biomanufacturing
at the pre-college, technical college,
and college levels, especially among

underrepresented groups in
Enginesring

Industry-relevant curricula,
pedagogical approaches, technical and
professional skills, and strategies for
broadening participation are
developed at all levels

Increased number of
underrepresented students at
preparatory celleges enter programs
for careers in biomanufacturing

Increaszed numbers of diverse
undergraduate and graduate enginesrs
begin receiving key technical and
professional skills necessary to
transform the nascent cell
manufacturing industry

An ecosystem of sustainable
partnerships begins to link imdustry,
global research partners, K-12 schools,
technical colleges, and universities to
address current and future workforce
needs

Precollege, technical college, & college
instructors’ initial engagemeant with
CMaT builds enthusiasm for initial
imfusion of cell manufacturing concepts
into engineering education at all levels

OUTCOMES
MID (4-7 YEARS)

Mature programs increase student
commitment to enginesring and
biomanufacturing at the pre-college,
technical college, and college levels,
especially among undermrepresented
groups in engineering

Industry-relevant curricula, pedagogy,
technical & professional skills, and
broadening participation strategies are
enacted and revized at all levels at
partner sites and by technical colleges
and K-12 schools

Increased number of
underrepresented students entering
and graduating from preparatory
colleges prepared for caresrs in
biomanufacturing

Increazed numbers of diverse
undergraduate and graduate enginesrs
graduating with key technical and
professional skills necessary to
transfiorm the cell manufacturing
industry

An ecosystem of sustainable
partnerships strengthens and expands
links among all stakeholders to address
current and future needs of the global

cell manufacturing workforce

Instructors’ ongoing engagement with
CMaT furthers continued infusion of
cell manufacturing concepts into
enginesring education at all levels

& Mot

LONG (8-10 YEARS ... AND BEYOND)

Sustainable programs across CMaT
drive increased student commitrment
to biomanufacturing at all levels,
especially among underrepresented
groups in engineering; CMaT training
uszed as an exemplar nationwide

Industry-relevant curricula, pedagogy,
technical & professional skills, and
strategies for broadening participation
are adopted as exemplars at
institutions beyond CMaT

Steady flow of underrepresented
students entering and graduating from
preparatory colleges prepared for
evolving careers in biomanufacturing

Steady flow of undergraduate and
graduate engineers with key technical
and professional skills necessary to
transform the nazcent cell
manufacturing industry

A sustained ecosystem of partnerships
ensures strong links among all
stakeholders to address current and
future needs of the cell manufacturing
workforce

Instructor engagement with ChMaT at
all levels iz institutionalized, becoming
an exemplar for infusion of cell
manufacturing concepts imto
engimeering education at all levels
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Logic Model for MRSEC CDCM Education and Outreach Evaluation

Resources

NSF MRSEC
Funding

UT Austin CDCM
and UT MCOP

*Research Experience

sInterdisciplinary
Senior Investigators,
Faculty and Program
Support

s*Undergrads, Grads,
Postdocs

*Industry, Community
and K-5 Partnerships

*UT Student
Enrollment and
Matriculation Data

Existing UT
Programs/Resources

UT Austin Center
for STEM Education
Evaluation

Activities

CDCM Summer
School

Undergraduate
Research: REU

Grad/Postdoc
Recruiting

Teacher Outreach:
RET, Stuff

Entrepreneurial
Greenhouse

Industry-University
Nexus

Arts + Sciences
Collaborative

Stuff: Materials for
the Masses

Faculty Recruiting
Seed Project Support

External Evaluation

Participation

Number and
Diversity of
Participants in:
* CDCM Summer
School
sUndergraduate
Research (REU)
*Grad students
* Postdocs
sTeacher
Outreach
s Entrepreneurial
Greenhouse
s Industry-
University Nexus
® Arts + Sciences
o Stuff: Materials
for the Masses
*Mentors in the
above activities

Diversity of Faculty
and Seed Projects

Outcomes

Short-Term
(1-3 Years)

Establishment of CDCM
UT MCOP Initiatives

Increased REU
Participation, Materials
Science Understanding

and Research

Increased Postdoc
Participation, Research

Increased Teacher
Participation, K-5
Materials Science
Teaching Efficacy

Increased Appreciation
for STEM Transferrable
Skills

Increased sense of
belonging in STEM

Increased integration of
arts and sciences

Outcomes

Long-Term
(4-6 Years)

Broadened REU
Participation,
Matriculation and
STEM Graduate School
Enrollment

Broadened
Grad/Post-doc
Participation; Career
Progression

Broadened Teacher
Participation and
Increased Student

Reach

Entrepreneurial
Greenhouse Start-Up
Activities

Industry-University
Nexus Spin-Outs,
Patents, and Licensing
Agreements

Broadened Faculty
and Seed Projects

iversity of Texas at San Antonio, One UTSA Circle, San Antonio, TX 7

Impacts

Center
Participants
Prepared for

Success in Broad
Range of
Materials-Related
Career Endeavors

Far-Reaching
Appreciation for
the Broader
Impacts of
Materials Science
and Materials-
Based
Technologies

Broader
Participation at All
Levels of the UT
and Extended
Materials
Communities
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