

[image: image]




THE CENTURY OF SCIENCE: THE GLOBAL TRIUMPH OF THE RESEARCH UNIVERSITY




 

INTERNATIONAL PERSPECTIVES ON EDUCATION AND SOCIETY

Series Editor: Alexander W. Wiseman

Recent Volumes:

Series Editor from Volume 11: Alexander W. Wiseman




	Volume 20:

	Annual Review of Comparative and International Education 2013




	Volume 21:

	The Development of Higher Education in Africa: Prospects and Challenges




	Volume 22:

	Out of the Shadows: The Global Intensification of Supplementary Education




	Volume 23:

	International Educational Innovation and Public Sector Entrepreneurship




	Volume 24:

	Education for a Knowledge Society in Arabian Gulf Countries




	Volume 25:

	Annual Review of Comparative and International Education 2014




	Volume 26:

	Comparative Sciences: Interdisciplinary Approaches




	Volume 27:

	Promoting and Sustaining a Quality Teacher Workforce




	Volume 28:

	Annual Review of Comparative and International Education 2015




	Volume 29:

	Post-Education-for-All and Sustainable Development Paradigm: Structural Changes with Diversifying Actors and Norms




	Volume 30:

	Annual Review of Comparative and International Education 2016




	Volume 31:

	The Impact of the OECD on Education Worldwide




	Volume 32:

	Work-Integrated Learning in the 21st Century: Global Perspectives on the Future









 

INTERNATIONAL PERSPECTIVES ON EDUCATION AND SOCIETY VOLUME 33

THE CENTURY OF SCIENCE: THE GLOBAL TRIUMPH OF THE RESEARCH UNIVERSITY

EDITED BY

JUSTIN J. W. POWELL

University of Luxembourg, Esch-sur-Alzette, Luxembourg

 

DAVID P. BAKER

The Pennsylvania State University, University Park, PA, USA

 

FRANK FERNANDEZ

The University of Houston, TX, USA

 

 

 

 

 

[image: inline-image]

United Kingdom – North America – Japan
India – Malaysia – China




 

 

 

Emerald Publishing Limited

Howard House, Wagon Lane, Bingley BD16 1WA, UK

First edition 2017

Copyright © 2017 Emerald Publishing Limited

Reprints and permissions service

Contact: permissions@emeraldinsight.com

No part of this book may be reproduced, stored in a retrieval system, transmitted in any form or by any means electronic, mechanical, photocopying, recording or otherwise without either the prior written permission of the publisher or a licence permitting restricted copying issued in the UK by The Copyright Licensing Agency and in the USA by The Copyright Clearance Center. Any opinions expressed in the chapters are those of the authors. Whilst Emerald makes every effort to ensure the quality and accuracy of its content, Emerald makes no representation implied or otherwise, as to the chapters’ suitability and application and disclaims any warranties, express or implied, to their use.

British Library Cataloguing in Publication Data

A catalogue record for this book is available from the British Library

ISBN: 978-1-78714-470-5 (Print)

ISBN: 978-1-78714-469-9 (Online)

ISBN: 978-1-78714-938-0 (Epub)

 

ISSN: 1479-3679 (Series)

 

 

 




	[image: inline-image]
	[image: inline-image]








 

LIST OF CONTRIBUTORS




	David P. Baker

	The Pennsylvania State University, University Park, PA, USA




	Wei Bao

	Peking University, Beijing, China




	Junghee Choi

	The Pennsylvania State University, University Park, PA, USA




	John T. Crist

	George Mason University, Incheon, Korea




	Jennifer Dusdal

	University of Luxembourg, Esch-sur-Alzette, Luxembourg




	Frank Fernandez

	University of Houston, Houston, TX, USA




	Yuan Chih Fu

	The Pennsylvania State University, University Park, PA, USA




	Hyerim Kim

	The Pennsylvania State University, University Park, PA, USA




	Iris A. Mihai

	West University of Timisoara, Timisoara, Romania




	Justin J. W. Powell

	University of Luxembourg, Esch-sur-Alzette, Luxembourg




	Robert D. Reisz

	West University of Timisoara, Timisoara, Romania




	Kazunori Shima

	Tohoku University, Sendai, Japan




	Liang Sun

	The Pennsylvania State University, University Park, PA, USA




	Mike Zapp

	University of Luxembourg, Esch-sur-Alzette, Luxembourg




	Liang Zhang

	New York University, New York, NY, USA









 

ACKNOWLEDGMENTS

The editors and authors gratefully acknowledge the Qatar National Research Fund, a member of Qatar Foundation, for supporting the Science Productivity, Higher Education, Research and Development, and the Knowledge Society (SPHERE) project (NPRP Grant #5-1021-5-159). The findings herein are solely the responsibility of the authors: David P. Baker, Wei Bao, Junghee Choi, John T. Crist, Jennifer Dusdal, Frank Fernandez, Yuan Chih Fu, Hyerim Kim, Iris A. Mihai, Justin J. W. Powell, Robert D. Reisz, Kazunori Shima, Liang Sun, Mike Zapp, and Liang Zhang. Coordinated by John T. Crist at Georgetown University School of Foreign Service in Qatar, the SPHERE project organized an international team of researchers who established and coded the global database and conducted the case studies in this volume. At the Institute for Higher Education Research (HoF) of the Martin Luther University Halle-Wittenberg, our team member Manfred Stock hosted several important project meetings to discuss theory and data, continuing formative conversations we had had with Gero Lenhardt over the years, especially during original project conceptualization discussions at the WZB Social Science Center Berlin, Germany. HoF researcher Isabell Maue contributed coding of the organizational data for Germany, as did Pauline Siebert in Halle and Leipzig, and Gudrun Calow was unfailingly supportive in administration at HoF Wittenberg. The entire team gratefully acknowledges the assistance in Qatar throughout the project provided by project manager Roshi Moeini. We also thank Georgetown student research assistants Tamim Alnuweiri, Emad Hassan, Hisham Hassan, Atul Menon, and Leena Nady-Mohamed. At the University of Luxembourg, Haythem Kamel assisted in organizing literature and translating Arabic texts. We also appreciate many colleagues in the Comparative and International Education Society who attended our conference presentations and commented on our findings over the years. Special appreciation goes to Roger L. Geiger at Penn State for many helpful conversations throughout the SPHERE project and for writing a compelling foreword. We thank Alexander W. Wiseman, the editor of International Perspectives on Education and Society for including this book in the series. Alex carefully selects volumes that improve the field of comparative and international education and we appreciate that our project findings appear here. Finally, we are grateful to the editorial staff at Emerald Publishing, especially Kerry Laundon, Kimberley Chadwick, and Rachel Ward for shepherding the project through to publication.




 

PREFACE

In this volume of International Perspectives on Education and Society, a multicultural team of authors examines the global rise of scholarly research in science, technology, engineering, mathematics, and health (STEM + ) fields. Case studies of selected countries in Europe, North America, East Asia, and the Middle East illustrate recurring themes: the institutionalization and differentiation of higher education systems, the proliferation of university-based scientific research, and government research policies that support the continued expansion of higher education and scientific production that fosters the knowledge society. Throughout the world, people increasingly seek to attain higher education, resulting not only in postsecondary education becoming ever more central to contemporary societies, but also vastly increasing these countries' capacity for science. Governments and firms increasingly rely on university-based researchers to create new knowledge, certified by the peer-review process that guides publication of cutting-edge research in thousands of scientific journals, now mainly in the English language. Expanding worldwide with public and private funding, research universities appear to be the most legitimate sites devoted to knowledge production.

Few countries, such as Germany, France, the United Kingdom, the United States, and Japan, began the 20th century with the prerequisites in place for the emerging paradigm of university-based research. Each of these countries had strong research communities, but their increasing research capacity developed according to different models and in a variety of organizational forms. In the United States, higher education was mostly unregulated and grew quickly throughout the century in thousands of private and public colleges and universities. In Europe and Japan, governments more tightly controlled the growth of universities, nearly all publicly funded, and have remained top science producers. Leading European countries also sought and developed alternatives to universities, in the form of research institutes or government agencies, as the global center of scientific production moved first toward the United States and then toward Asia, with Europe continuously crucial in global production. Countries in East Asia, including China, South Korea, and Taiwan, experienced contrasting historical legacies and conflicts in education. If these countries generally did not expand the size and scope of their university systems until later in the 20th century, when they did, explosive growth followed. These Asian case studies offer unique blends of private and public sector universities, diverse policy initiatives, and extraordinary rates of growth in publishing scientific findings. And in the Middle East, Qatar recently embarked on an ambitious government-driven effort to develop a world-class university sector and cultivate academic STEM +  research from scratch. Such recent entrants to the global scientific enterprise pose the question whether it is possible to leapfrog across decades, or even centuries, of building university systems, to compete globally. Yet, more than ever, leading science implies collaboration across cultural and political borders as scientific production is fully globalized.

The Century of Science: The Global Triumph of the Research University provides sociological and historical understandings of the ways that higher education has become an institution that, more than ever before, shapes science and society. The case studies offer new insights into how countries develop the university-based knowledge thought fundamental to meeting social needs and economic demands. In addition to publishing scientific work in STEM +  fields, universities train highly skilled workers, advance basic research that serves as the foundation for new technologies, support firm-based research and development, and build capacity to improve healthcare and other social support systems. Despite repeated warnings that universities would lose in relevance to other organizational forms in the production of knowledge, the chapters in this volume demonstrate incontrovertibly that universities have become more – not less – important actors in the world of knowledge. The past 100 years have seen the global triumph of the research university.

Justin J. W. Powell

David P. Baker

Frank Fernandez

Editors




 

FOREWORD

The university role of creating and disseminating objectively verifiable knowledge is the subject of The Century of Science. The university’s effectiveness as the home of science is largely, if indirectly, responsible for the cultural authority it has come to exercise. It also underpins the isomorphism that has seen the university replicate itself around the world, effectively superseding alternative organizations for research and advanced education. Universities are the central institution of the modern global knowledge society. As such, universities fulfill a multitude of roles. Foremost, they confer legitimacy and authority to knowledge and thus occupy a privileged position in the constitution of the knowledge society. This dominion unites the knowledge of things with culturally based knowledge. In fact, the greatest impact of universities on society derives from their cultural authority. Culturally contingent, yet authoritative, university knowledge lies at the foundation of global commitments to human rights, environment and economic policies, and a value system anchored in human agency. University training connects the occupational structure of societies to universalized cultural knowledge. Even professional education, which once was provided for teachers, engineers, doctors, and lawyers in specialized settings, has since associated itself with the cultural authority of universities. Thus, John Meyer, Francisco Ramirez, David Frank, and Evan Schofer (2007) can write “the myth of the ‘knowledge society’ is very much at the heart of the university’s centrality in the postnational and increasingly global world,” serving to both empower actors and to provide a basis for coordination among them.

The chapters in this volume are based on bibliometrics – the analysis of patterns of publications in science, technology, engineering, mathematics, and medicine – STEM + . Scientific papers represent the unit contributions to scientific knowledge. While such contributions are partial and sometimes fallible, their cumulative effect advances understanding in a very particular way. Academic knowledge – that produced in universities – is at once objective and universal. Objective, in that it exists outside the observer and is based upon stated evidence. Universal, in that it pertains to a general class of phenomena. These essential criteria are largely embodied in paradigms – constructs of theories and exemplars that unify understanding of phenomena. Paradigms are the building blocks of academic disciplines, and as such their nature varies greatly across spheres of knowledge. Literary paradigms are founded upon aesthetic assumptions; social science paradigms tend to be perpetually contested, in whole or in part; but paradigms in the natural sciences represent the state of knowledge verified with empirical evidence. Even in science, the certainty of paradigms can vary: proof of findings in medicine can be difficult to replicate, but an infinitesimal aberration in a painstakingly constructed laser was proof enough for physicists of the existence of gravitational waves. Whether strong or weak paradigms, science provides universal knowledge, and scientists across the globe participate in the same endeavor.

Scientific papers are intended to be contributions to the paradigms that constitute the knowledge base of scientific disciplines. The papers analyzed in this volume have already passed one significant test: they have been reviewed by peers prior to publication. Collectively, they represent the quantity of scientific activity at an acceptable level of quality in a given place and time. Thus, by identifying the origins of these papers, the analyses in this volume reveal patterns in the evolution of scientific activity within countries, across countries, and over the past century. In recent decades, especially, significant shifts have occurred in the geography of these activities. Underlying these dynamics is the relationship between science and universities.

In conceptualizing this relationship, science emerges as the fundamental actor, universities as social receptacles. The essential feature of science is its cumulative nature. Existing understandings are displaced, sooner or later, by better knowledge, and this cumulative process – not just addition but replacement – makes science a self-organizing activity. At the heart of science, this process depends on the exchange of knowledge, so that scientists can learn of and assimilate superior findings or new discoveries. The Royal Society is credited with launching modern cumulative science in the 17th century through the formal presentation and publication of learned papers. This process has favored whatever kinds of functional arrangements could improve scientific communication. In the 19th century, disciplinary associations proved to be more functional than scientific societies. These associations brought together scientists who shared esoteric knowledge for face-to-face exchange in annual meetings. They also instituted formal exchange of papers through scientific journals, the forerunners of the journals analyzed in this volume. Hence, social organizations are a key variable in the facilitation of scientific exchange.

Universities have proved to be an effective locus for scientific activity by supporting full-time researchers to hone their expertise and pass it on to the next generation. German universities were the first to institutionalize these arrangements by furnishing proven scientists with institutes to further their research and train followers. Enormously successful in the 19th century, longer term these arrangements concentrated too much authority for too long in a limited number of Ordinarien. American universities after 1900 developed a more flexible and functional departmental structure that allowed larger numbers of scientists to advance their learning and careers. The dependence of American departments on teaching could also be constraining, but after World War II the widespread incorporation of externally supported centers and institutes permitted research to develop autonomously (Geiger, 2004). Structures evolve slowly but scientific activity tends to expand most readily where institutional arrangements are most congenial – most functional – within countries or across national systems.

Science has become virtually homogeneous across the globe. An organic chemistry lab will be similar in Berkeley, Berlin, or Beijing. University systems and research organizations, however, vary from country to country. They are shaped historically by national educational systems, government funding of research, and terms of faculty employment. The efflorescence of American research universities after 1945 has induced a high degree of isomorphism. In the last two decades, as research universities have been linked with economic development, at least in the minds of policymakers, governments have adopted concerted efforts to develop “world-class universities.” But organizations are not easily transposed from one national setting to another. American universities failed to imitate German models, but succeeded in emulating their dedication to academic research. Isomorphism requires innovations to be compatible with national institutional structures, which often precludes certain aspects of the desired model. Most resistant to change are the civil service status of professors, the division of labor among different kinds of institutions, and modes of research funding. But countries have still found ways to emulate successful features of American research universities and to develop effective and efficient indigenous ways to organize scientific work. Given propitious conditions, scientists know how to do the rest, resulting in higher degrees of scientific productivity.

Hence, the compilation of scientific papers in this volume is not a competition for bragging rights: it is a telling indicator of the effectiveness of the organization of science in each respective country. A great strength of this volume is presenting the dynamics of scientific productivity in a rich national context for nine countries. This provides material for any number of comparative observations or further inquiry. Concentrating science production in top universities at the expense of mid-level ones seems to have enhanced science outputs in Great Britain, but retarded them in Japan. Separating research funding from higher education appropriations has allowed private universities to become significant participants in the science matrix in Korea and the United States.

This volume addresses the most intriguing comparative issue: why have universities exhibited a growing dominance over the production of science? The organization of science is in fact complex in every country. In the United States, universities have performed roughly 50% of basic research consistently over time, with national labs, federal agencies, nonprofit research institutes, and industry all performing specialized roles in the division of a scientific work. But Fernandez and Baker (infra.) report that university-based scientists authored or coauthored 75% of American scientific papers, which once again underlines their centrality. In a knowledge society, the best, or most advanced, scientific knowledge is the most valuable for advancing or utilizing knowledge. As the editors emphasize (Introduction), the greater the distributed scientific activity in society, the more important the contribution of universities become. The leading American universities concentrate the most productive scientists in the most fundamental fields and provide them with optimal conditions for advancing their research. They also train the next generation of scientists who will seed both academic and non-academic laboratories. And university scientists collaborate with their peers, wherever they may be found. Indeed, one of the key findings of the SPHERE project is the large and rising extent of international collaboration on scientific papers. The Global Triumph of the Research University is one of the most significant developments of contemporary global society (Baker, 2014), and this volume is an indispensable contribution to its understanding.

Roger L. Geiger

The Pennsylvania State University, USA
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