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Innovation Generation Tools Definitions

Finding the right question: Good questions are ambitious and unbiased. Central problem
statements are questions that have the greatest potential to generate surprising and useful
answers have several characteristics—big and ambitious, unbiased by pre-existing
beliefs, plausible, actionable, and useful.

Observation: Innovators must be acute and perceptive observers. Normal observation is
anti-innovative.

Analogy: One of the most commonly used methods to promote innovation. Analogies are
associations in which we find commonalities between things including similarities and
differences.

Juggling induction and deduction: Inductive reasoning is the process of generalizing
based on individual instances. Deductive reasoning starts from assumptions that are
stated as axioms or givens, and these are used to reach a logic based conclusion. Whereas
induction moves from observation to theory and deduction moves from theory to
observation, innovation often combines the two.

Changing point of view: Each of us sees differently based on our perspective. Innovators
change their point of view to modify approaches to intervention.

Broadening prospective: Innovators benefit from broadening our perspective. It greatly
expands the range of novelty.

Dissecting the problem: Dissecting the problem leads to convergence. Divergent
thinking is the spawning of a wide array of ideas in response to a problem. Although
generating many novel ideas drives novelty, the testing of very specific ideas and
components of ideas allows us to converge on a single best solution so as to assure
scientific progress.

Reversal: Reversal works either by flipping assumptions or by realizing the import of a
serendipitous twist. This is a potent trigger for innovation. Innovators grasp the
implications of finding the reverse of what is expected.

Recombination and rearrangement: These tools help us to mix up elements, expand,
dissect, and reverse our problem statement or its solutions. Innovators can rearrange and
recombine parts from other ideas, inventions, or disciplines to gain originality.

Power of groups: Groups can be more intelligent, more efficient, and even more
innovative than a single person. The power of numbers as well as the synergies among
people with different types of expertise can accelerate discovery.



11. Frame shifting: Normal thinking involves using tried-and-true expectations to process
new information and make inferences. Linguists call these expectations or assumptions
cognitive frames. Frames are fundamentally constraining, so a shift in a frame can create
a major innovation.

Ness, Roberta B. Innovation Generation: How to Produce Creative and Useful Scientific Ideas.
Oxford University Press, 2012.

ADVANCE PRAISE FOR INNOVATION GENERATION

“Roberta Ness teaches how to be & mare innovative thinker. Now in a book as creative as its subject, Dr, Ness
shows hiow, with a little know-how and a lot of practice, we can all bring out our more creative selves.”
—HARVEY V. FINEBERG, President, Institute of Medicine, National Academies of Scieace

“A thought-provoking dissertation on innovative thinking and how to circumvent the barriers that cen inhibit our
creativity. The range of ideas and approaches put forward hese serve as a spur to further thought — and to action.”
—RUSSELL A. HULSE, Nobel Laureste in Physics

“Great science depends on innovative thinking, Our societal creativity and progress depends on investing in suzh
innovation. This book argues that innovation can be taught, fostersd, and nurtured as a basis for accelerating
innovation, it provides the framework for fostering ereativity and a taolbox teaching it. This is an outstanding
contribution to our collective success.” —LINDA P, FRIED, Dean, Columbla University Mailman

School of Public Health

“Can we teach people to ba innovative? Roberta Ness demonstrates that the answer is a resounding "yes. This is
a rare book that contains both a rigerous account of the elements that foster innovation and examples that
will inspire scientists, teachers, students, and anyone with a sense of curiosity ta become mare suceessful
innovators." —E. GORDON GEE, President, The Ohio Stale University

“Dr. Ness shows us that learning to become a better innovater is indeed possible. This book is a tremendous he p
for scientists, policy makers, and students of all ages." —ARTHUR BARSON, JR., Director, Center for
Health Policy, and former Dean of the School of Medicine and University Pravast, University of Virginia

“lanovation Generation is a superb read. The path te a strong and vibrant America today and into the future
will be through the inculcation of innovation ameng our students across all disciplines. Roberta Mess provides
substantive tools lo enhance our ability for crilical learning and innovation. More importantly, she emphasizes
how impartant it is for us ta inspire and facilitate innovative thinking from our students and not to inadverlenlly
suppress students from challenging mainstieam ideas, even if they are our own.” —FRANCISCD G. CIGARROA,

University of Texas System Chancellor

ISBN 878-0-10-988258-4
UNIVERSITY PRESS

WwWw.oup.com

PAEKET DESIGN BY PETE GARCEAR

Tl

NOILYAONNI

NESS

IVRELEE

TA0IXO

INNOVATION
INNOVATION

HOW TO PRODUCE CREATIVE AND USEFUL SCIENTIFIC IDEAS

RENERATION
GENERATION

ROBERTA NESS, MD, MPH



