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The Issue

« Graduate STEM education is lagging behind
the evolution of science and engineering, the
nature of the workforce, and the career goals
and paths of its students



The world of science has changed substantially
over the last 50-100 years

The science and engineering workforce is growing
— Becoming much more diverse

Over 60% of new Ph.D.’s do NOT go into academic
research

The nature of science itself has changed

But we train them the same way we
always have



We need to modernize graduate
STEM education

* Need to redefine the outcomes

— To better reflect today’s realities and
students’ needs and interests



NASEM Committee began by
articulating “core competencies”

 Skills every student must acquire



Core Competencies for the STEM
Master’s Degree

Disciplinary and interdisciplinary knowledge
Professional competencies
~oundational and transferrable skills
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Core Competencies for the STEM
Ph.D. Degree

1. Develop Scientific and Technological Literacy and How to
Conduct Original Research

. Deep specialized expertise

. Acquire sufficient transdisciplinary knowledge
Identify problems and articulate research guestions
. Design a research strateqy

. Evaluate outcomes and iterate as necessary

Adopt rigorous standards of investigation and acquire mastery
of skills needed in the field of study

g. Learn and apply professional norms and practices of the
scientific or engineering enterprise
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Core Competencies for the STEM
Pn.D. Degree

2. Develop Leadership, Communication, and Professional
Competencies

a. Develop ability to work in collaborative and team settings, including
with individuals from diverse cultural and disciplinary backgrounds

b. Develop professional competencies needed to plan and implement
research project

c. Acquire the capacity to communicate in many modes and to both
STEM professionals and other audiences




Core competencies are the central but
not only outcome goal of a modern
graduate education

* Also want student exposure to range of
other career options

— Not just academic research



How to get there from here?

 Action steps for all stakeholders



Key Recommendations Relate to:

Collecting and sharing national and institutional data on
student and alumni performance and career outcomes

Providing for career exploration and preparation

Evolving the structure of doctoral research activities
— And capstone projects/dissertations

Promoting effective teaching and mentoring
Ensuring diverse, equitable, and inclusive environments
Improving the quality of the graduate student experience




Making Change

« Cultural and behavioral changes throughout the
system
— Reduce stigma of non-academic careers
— Make the system more student-centric

— Re-balance the incentive system
« Currently overweighted toward research productivity



Key Recommendations for Institutions and
Graduate Programs and Their Faculties

Make data available on graduate program outcomes

Provide training in and reward effective teaching and mentoring
« Adjust promotion and tenure criteria

Provide ways to explore a variety of careers

Re-design capstone projects and dissertations to reflect the
state of the art in STEM

Create equitable and inclusive environments

Provide resources to help students manage stresses and
pressures of graduate education



Some things have been happening

Both before and after the NAS study

— Individual institutions
» E.g., building in career exploration opportunities

— Council of Graduate Schools (CGS)

— Association of American Universities (AAU)
« Pushing data career outcome transparency hard

— National Institutes of Health (NIH)
* Mostly NIGMS

— National Science Foundation (NSF)
« Most directorates



1-32






Real, lasting changes will depend on:

Making graduate education student-centric

Adjusting outcome goals and curricula to real-
world career goals

— While ensuring core competencies

Reducing stigma of non-academic careers
Rewarding high quality teaching, advising and
mentoring

Real commitment to providing a diverse,
equitable and inclusive environment



