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Introduction

“Current Contents” prepared by Library and Documentation
Division aims to identify the articles published in the learned journals

received by the library in the month of Jan-March 2021.

Current Contents are arranged alphabetically under the broad
subject headings. It gives the details about the name of the Journal,
volume, issue month and year of publication. It will be our endeavour to
bring out this as a reference tool, which will make our readers aware
about the current contents available in different learned journals of their

subject of interest.

Current Contents will be useful to our faculty members in

selecting/recommending relevant articles for their research.

Keeping in mind the integration of ICT and Digitisation, attempt
has been made to provide the Web-link of the current issues, which will
facilitate the readers to access the articles, except the ‘*’ marked journal

titles

We eagerly await to received your views and comments.

,‘ “- ﬂ\/
p}@tuv@ﬂﬂ
(Prof. Shipfa jaidya) '

Head, LDD,
NCERT, New Delhi



Sr. Name of Journals Vol. Issue | Month | Year | Pages
No.
% | Biology
1 Biochemistry and Molecular Biology Education 48 5 Sep-Oct 2020
13-20
6 Nov-Dec
** | Curriculum
2 | Curriculum Inquiry | 50 | 2 Mar | 2020 45
¢ | Economics
3 Economic and Political weekly 56 8 20 Feb 2021
9 27 Feb
10 6 Mar
11 13 Mar 47-52
12 20 Mar
13 27 Mar
4 Economics of Education Review 79 Dec 2020 46
5 The Indian Economic and Social History Review 57 4 Oct-Dec 2020 77
6 Quarterly Journal of Economics 135 1 Feb 2020 194
¢ | Education
7 Educational Policy 35 1 Jan 2021 58
8 International Journal of Educational 77 Sep 2020
Development 78 Oct 2020 93-97
80 Jan ___| 2021
9 International Journal of Inclusive Education 24 13-14 Nov-Dec 2020 101
10 Journal of Educational Measurement 57 4 Winter 2020 113
% | Educational Psychology
11 British Journal of Educational Psychology 90 4 Dec 2020 21
12 Educational Psychologist 55 4 Oct-Dec 2020 59
13 . i L#%%&
14 i
Journal of Educational Psychology 112 3 Apr 2020 114-117
4 May
¢ | Educational Research
15 Ao HTH 13 73(130) | Sep-Oct | 2020 | 753.254
74(131) Nov-Dec
16 American Educational Research Journal 57 6 Dec 2020 1
17 Assessment In Education: Principles, policy & 27 T Feb 2020 3.9
Practice 6 Dec
18 Australian Journal of Education 64 3 Nov 2020 10
19 Educational Action Research: an International 28 5 Dec 2020 53
Journal
21 Educational Evaluation and Policy Analysis 42 4 Dec 2020 55
22 Educational Measurement: Issues and Practice 39 4 Winter 2020 56-57




23 Educational Research 62 4 Dec 2020 61
24 Indian Educational Review 56 1 Jan 2018 78
25 International Journal of Educational Research 101 May 2020
98-100
104 Dec
26 Journal of Educational Research 113 4-6 Jul-Dec 2020 118
27 Review of Educational Research 90 6 Dec 2020 202
28 Scandinavian Journal of Educational Research 64 7 Dec 2020 203
29 British Journal of Educational Technology 51 Nov 2020 22-24
30 Computers and Education 160 Jan 2021 35.38
161 Feb
31 i i
Journal of Computer Assisted Learning 36 5 Oct 2020 106-107
6 Dec
32 Technology; Pedagogy and Education 29 5 Nov 2020 265
** | Environmental Education
33 Environmental Conservation 47 3 Sep 2020
70-71
4 Dec
34 Journal of Environmental Education 51 4-6 Jul-Dec 2020 | 122-123
35 i -
Resurgence & Ecologist 324 Jan-Feb 2021 198-201
325 Mar-Apr
% | Geography
36 The Geographical Journal 186 4 Dec 2020 74
37 The Geography Teacher 17 4 Oct-Dec 2020 75 |
38 Journal of Geography 119 6 Nov-Dec 2020 124
39 National Geographic Magazine 8 6 Jan 2021 | 154-155
% | Higher Education
40 University News 58 10 9 Mar 2020
51 21 Dec
52 28 Dec
59 1 4 Jan 2021
3 18 Jan
4 25 Jan 267-282
5 1 Feb
6 8 Feb
7 15 Feb
8 22 Feb
9 1 Mar
% | Library Science
41 IASLIC Bulletin 65 2 Jun 2020 76
42 :
i rary 'era : Journal of the Delhi Library ec 143-144
Association
43 SRELS Journal of Information Management 57 5 Oct 2020 257 |
% | Linguistics
44 ELT Journal 74 1 Jan 2019
3 Jul 2020 64-69
4 Oct 2020




45

Indian Literature: Sahitya Akademi’s Bi-Monthly

64

5(319)

Sep-Oct

2020

Journal 6(320) Nov-Dec 85-90
46 Language Learning 70 1 Mar 2020
70 1 Supple. Mar 137-142
4 Dec
47 59 Oct 2020
Linguistics and Education 60 Dec 145-146
48 Loksanskritam (Sanskrit) 37 1 Feb 2021 147-148
** | Mathematics Education
49 Mathematical Thinking and Learning 22 4 Oct-Dec 2020 152
50 Mathematics Teaching 274 Dec 2020 153
51 School Science and Mathematics 120 1 Jan 2020
2 Feb
3 Mar
4 Apr 208-214
6 Oct
7 Nov
8 Dec
< | Physics
52 | Contemporary Physics 61 | 2 | Jun | 2020 | 39 |
53 Physics Education 55 6 Nov 2020 178-179
54 | Physics World
Physics World 34 1 Jan 2021 180-181
2 Feb
“* | Population Education
55 | Population Studies: A Journal of Demography 74 3 Nov 2020 ‘ 182
% | Psychology
56 American Psychologist 75 6 Sep 2020
2-7
7 Oct
57 Cognitive Psychology 117 Mar 2020
118 May
119 Jun
120 Aug 28-34
121 Sep
122 Nov
123 Dec
59 Journal of Applied Developmental Psychology 69 Jul-Aug 2020
102-103
71 Nov-Dec
60 i i
Journal of Applied Social Psychology 50 11 Nov 2020 104-105
12 Dec
61 Journal of Counseling Psychology 67 3 Apr 2020 | 108-110
62 Journal of Cross-Cultural Psychology 51 10 Nov 2020 111-112
52 1 Jan 2021
63 Journal of Humanistic Psychology 60 6 Nov 2020 125
64 i i
Psychological Bulletin 146 11 Nov 2020 188-189
12 Dec




65 Psychological Review 128 1 Jan 2021 190-191
66 Psychology in the Schools 57 12 Dec 2020 | 192-193
% | Science
67 Current Science 119 11 10 Dec 2020
12 25 Dec 40-44
68 New Scientist 247 3297 29 Aug 2020
3298 5 Sep
3299 12 Sep
3300 19 Sep
248 3305 24 Oct
3306 31 Oct
3307 7 Nov
3308 14 Nov
3309 21 Nov
3310 28 Nov
3311 5 Dec
3312 12 Dec 156-177
3313-14 19/26
249 Dec
3315 2 Jan 2021
3316 9 Jan
3317 16 Jan
3320 6 Feb
3321 13 Feb
3322 20 Feb
3323 27 Feb
3324 6 Mar
3325 13 Mar
69 Science 370 6519 20 Nov 2020
6520 27 Nov
6521 4 Dec
6522 11 Dec
6523 18 Dec
371 6524 1Jan | 2021
6525 8 Jan 217-244
6526 15 Jan
6527 22 Jan
6528 29 Jan
6529 5 Feb
6530 12 Feb
6531 19 Feb
6532 26 Feb
% | Science Education
70 Education in Science 282 Nov 2020 62-63
283 Feb 2021
71 Journal of Research in Science Teaching 57 10 Dec 2020
58 1 Jan 2021
2 Feb Mar 129-133
3




72 Journal of the Learning Science 29 4-5 Sep-Dec 2020 127
73 Resonance: Journal of Science Education 25 12 Dec 2020
196-197
74 Science Education 104 4 Jul 2020
105 1 Jan 2021 | 24°246
75 — =
Scientific American 324 2 Feb 2021 247-250
3 Mar
76
School Science >3 3 Sep 2015 1 504-207
- 4 Dec
77 School Science Review 102 379 Dec 2020 | 215-216
78 Studies in Science Education 57 1 Mar 2021 259
* | Social Science
79 25 10-12 Oct-Dec 2020 11-12
Biblio 26 1-3 Jan-Mar 2021
80 Indian Journal of Health and Well-bein 11 10-12 Oct-Dec 2020 79-80
81 *
Man and Development 42 3 Sep 2020 149-150
4 Dec
82 Man and Life 46 3-4 Jul-Dec 2020 151
83 Seminar 738 Feb 2021
- 739 Mar 251-252
84 Social Scientist * 48 11-12 Nov-Dec | 2020
(570- 256
571
85 Sociology of Education 94 1 Jan 2021 255
86 Studies in History 36 2 Aug 2020 258
87 Yojana 65 1 Jan 2021
2 Feb
3 Mar 283-286
4 Apr
% | Special Education
88 British Journal of Special Education 47 3 Sep 2020 25
89 European Journal of Special Needs Education 35 5 Dec 2020 72
90 Intellectual and Developmental Disabilities 58 6 Dec 2020 91-92
59 1 Feb 2021
91 | Remedial and Special Education 41 6 Nov-Dec | 2020 195
92 Topics in Early Childhood Special Education 40 3 Nov 2020 266
93 Journal of Learning Disabilities 54 1 Jan-Feb 2021 126
* | Teacher Education
94 European Journal of Teacher Education 43 4 Oct 2020 73
95 Journal of Education for Teaching 45 4 Sep 2019
46 3 Jun 2020 | 119-121
4 Seg 2020

96 Journal of Teacher Education 71 5 Nov-Dec | 2020 134-136
72 1 Jan-Feb 2021
97 i i
Prathmik Shikshak 43 3 Jul 2019 183-186
4 Oct

w

98 iThePrimaryTeacher 41 Jul 2016 187 i




99 Teaching and Teacher Education: An 94 Aug 2020
International Journal of Research andO studies 95 Oct
97 Jan 2021 | 260-264
98 Feb
¢ | Values Education
100 Childhood: A Journal of Global Child Research 27 Nov 2020 26-27
101 Journal of Peace Education 17 Dec 2020 128
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lay-Based Kindergarten Education®

. Christopher DelLucda, Erica Larnrieis
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Teachers' Sensemaking in the Era of Accountability Pressures and Comunon
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On the cover: | Went, Not Looking Back, 2013, I
Leslie Nolan. Acrylic on canvas, 36 inches by 36 inches
Courtesy of the artist and Calloway Fine Art & Consulting,
hep:ilestienotan com and hups:deallowayart.cont.

See p. 872 for more about Nolan and her ant

Special Issue: Psychology’s Role in Addressing the Dual Crises of
Chronic Pain and Opioid-Related Harms

Special Issue Editors: Tonya M. Palermo, Robert D. Kerns, and Elizabeth A. Klonoff

741 Psychology’s Role in Addressing the Dual Crises of Chronic Pain and Opioid-Related Harms:

Introduction to the Speciul [ssue
Tonva M. Palermo and Robert D, Kerns

The high prevalence of pamn and madequate pamn management is a significant pubhic health concern. The
high rates ol harms associated with prescription and illicit use ol opioids, including overdose and death, are
also recogmized as a sigmhcant public health crisis. This [ntroduction to the special tssue summarizes these
significant public health problems and provides a brief summary ol innovative psychological research that

aims to address chronic pain and harms {from opioids.

Risk FFactors and Assessment

748 Patterns of Opioid Use in Adolescents Receiving Prescriptions: The Role of Psychological
and Pain Factors
Anna C. Wilson, Benjanun J. Morasco. Amy L. Hollev, and Sarah W. Feldstein Ewing
Adolescents are commonly prescribed opiowd medications to treat pain in medical setungs, despite the
heightened risk of substance use dunng this developmental period. This article suggests that psychological
factors as well as prescription charactenistics may be associated with greater opiowd use among these
adolescents, Additonally. sex differences in psychological and pain-related risic i adolescents with acuie
patn may inform future interventions o reduce oproid use
761 Reul-Time Assoctations Between Young Adults” Momentary Pain and Prescription Opioid Misuse

Intentions in Daily Lite

Lauren M. Papp. Chrystyna D Kowros, and Jolin J. Ciertin
This study identified young adult participants” pain experiences as a real-time predicior of intentions 1o
misuse prescription opioids i daily lite. Moderating findings indicated differences for males and females
and at ditferent levels ol background aleohol use. The resulis provide novel information about the

pai—opioid misuse connection dunmg an age period that sets the foundation tor jater adult health

T'he Relative Contribution of Pain and Psvehological Fuctors to Opiond Misuse. A 6-Month
- ]

Observational Study

Marc O. Martel, Robert R. Edwards, and Robert N Jamison
Despite the potential benehts of opiord therapy, the use of oproids may lead 1o probleins such as upiod
musase and addiction. This article reveals that patients with high levels of catastrophizing might be
particularly susceptible to overusing opioids. Findings also reveal thar opioid misuse behaviors fluctuate
over time, and that certain types of opioid misuse behaviors occur more frequently than others.

Coniends Continite



784 Paunent Race and Opioid Misuse History Influence Provider Risk Perceptions for Furure Opioid- ’t
Related Problems 5

Adam T. Hirsh. Tracy M. Anastas. Megan M Miller, Parrick D. Quinn, and Kurt Krvoenke i
Guided by prior research and theory, this study exanuined how patient race and opiord misuse mistory impact :

provider risk assessments for future opioid-related problems i patients with chronic pain. The findings
suggest that efforts to address the dual public health crises of chronic pain and oproid misuse may have

amntended negative consequences for certamn patieni groups

796  Emotion Regulation as a Transdiagnostic Factor Underlying Co-Occurring Chrome Pain and
Problematic Opioid Use
Rachei V. Aaron, Parrick H. Finan, Stephen T. Wegener, Francis J. Keefe, and Mark A. Lumley
Emotion regulation, the process of changing one’s emotional experience, 1s impaired in various ways among
people with chronic pain and m people with both chronic pain and problematic opioid use. These emotion

regulation difficulties can be targeted n treatment to improve paimn- and opioid-related ourcomes. However, more
research s needed ro clarify the precise role of emouon regulation and 1ts treatment in these populations.

i+ - ose ot PP .
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Integrated Treatment Approaches

811  Comorbid Chronic Pain and Opioid Misuse in Youth: Knowns, Unknowns, and Implications for

Behavioral Trearment

Melissa Piciech, Clawre . Lunde, Sara J. Becker, Kevin L. Vowles, and Christine B. Sieberg
Little 1s known about the optimal behavioral treatments for youth with comorbid chronic pain and opioid
mususe, desprie the high tikelihood of short- and long-term adverse consequences assaclated with hoth
conditions. To address this gap, the current review article draws from the evidence base and best practices
for the psychosocial treatment of pediatric pain, opioid msuse, and adolescent substance use to propose a
comprehensive agenda to prevent and treat chronic pain and opioid misuse in youth.

SES s ek

{25  Pain Rehabilitation’s Dual Power: Treatment for Chronic Pain and Prevention of

Opioid-Related Risks

Taylor B. Crouch, Sharlene Wedin, Rebecca L. Kilpatrick. Lillian Christon, Wendy Balliet,

Jeffrey Borckard:, and Kelly Barth
This study provides a data-driven exploration of interdisciplinary pain rehabilitation as a viable intervention to
address chronic pain and related suffering while also reducing opioid-related risks. The authors present
multdiunensional outcomes of an intensive pain rehabilitation program, including objective functional perfor-
mance and opioid misuse risk, and highlight the key role of health psychologists on pain rehabilitation teams.

840  Mindfulness-Oriented Recovery Enhancement Reduces Opioid Dose in Primary Care by

Strengthening Autonomic Regulation During Meditation

Eric L. Garland, Justin Hudak, Adam W. Hanley, and Yoshio Nakamura
Mindfulness-based interventions, which are theorized to boost self-regulation strength, may be useful for
reducing opioid use among people with chronic pain. The authors conducted a controlled trial of
Mindfulness-Oriented Recovery Enhancement (MORE) in a primary care setting and found that MORE
reduced opioid dose by ncarly one third. Physiological findings suggest that self-regulating autonomic
function with mindfulness meditation may help to reduce opioid use.

852 Coniributions of Psychology to Research, Treatment, and Care of Pregnant Women With Opioid ;
Use Disorder :
Heidi Preis, Elizabeth M. Inman. and Marci Lobel

Pregnant women with opioid use disorder have disunctive psychosocial, behavioral, and medical needs that

require evidence-based, integrated care to alleviate impacts on their health and that of their developing child.

The authors identifyv pertinent psychological! theories, methods. and tools to improve prevention, care, and

research with this population. The field of psychology is uniguely well-suited to address the needs of

pregnant women addicted to opioids

(Contents continue )




Helping to End Addiction Long-Term (HEAL) Initiative

866  Guest Editorial: Psychologists Aim to HEAL the Opioid and Pain Crises
Laura D. Wandner, Will M. Aklin, and Michael C. Freed
The opioid and pain crises affect every domain of family and community life. In 2018, U.S. Congress
applied $300 million to develop scientific solutions to these crises. The result was the Helping to End
Addiction Long-Term Initiative (NIH HEAL). This guest editorial highlights the unprecedented cross-agency
actions and roles of psychologists in this initiative to address these national crises

Obituaries

860  Bertram H. Raven (1926 -2020)
Witliam P. Erchul

870  Rhoda K. Unger (1939-2019)
Rose Capdevila

871  Bertram Paul Karon (1930-2019)
Raobert Henley Woody

871 Michael A. Wallach (1933-2020)
Robert I Drake

873 Announcements

874 Calendar

873  Instructions to Authors
872  On the Cover

American Psvchologist™ is a registered trademark of the American Psychological Association.
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A On the cover: Vermeer Through Headphones, 2007, by
merican

Maggie Siner Oil i linen, 20 inches by 24 1nches
PSyChOlOé"C?” Courtesv of the arnst. https //maggiesiner.com/. Sec
-~ Association p. 1029 far imore abewe Siner and her art

COVID-19 Pandemic

§75  Flattening the Emotional Distress Curve: A Behavioral Health Pandemic Response Strategy for

COVID-19

Nadine J. Kaslow, Elsa A. Friis-Healy, Jordan E. Cartie, Sarah C. Cool,

Andrea L. Crowell, Katherme A. Cullum, Carlos del Rio, Erica D. Marshall-Lee,

Allison M. LoPilato, Lauren VanderBroek-Stice. Martha C. Ward, DeJuan T. White,

and Eugene W. Farber
To flatten the viral spread and emotional distress curves, behavioral health expertise is essential. This article
articulates a novel pandemic behavioral health response strategy and associated roles behavioral health
specialists can play to optimize pandemic ouwtcomes. The Caring Communities mnitiative serves as an
exemplar of behavioral health leadership. prevention, education, service, research. and advocacy action steps
during each response phase

887 COVID-19 and Ageism: How Positive and Negative Responses Impact Older Adults and Society
Caitlin Monahan, Jamie Macdonald, Ashley Lyile, MaryBeth Apriceno, and Sheri R. Levy

The COVID-19 pandemic has brought both positive and negative responses toward older adults. This article
explores expected short- and fong-term consequences, such as the pandemic’s impact on beliefs about and
treatment of older adults. intergenerational relations, and individuals® mental and physical health. The
authors discuss policy changes to health care (e.g., triaging, elder abuse), employment concerns (e.g.,
layoffs, retirement), and education about aging and ageism.

7'897 . The Trajectory of Loneliness in Response to COVID-19
Martina Luchetti, Ji Hyun Lee, Damaris Aschwanden, Amanda Sesker,
Jason E. Strickhouser, Antonio Terracciano, and Angelina R. Sutin

Social distancing and “stay-at-home” orders have been essential to contain the spread of COVID-19 in the
United States. However, there have becn signilicant concerns that such measures would lead to increase in
loneliness among Americans. Using a nationwide survey, the authors assess levels of loncliness before the
coronavirus outbreak and changes in loneliness in response to the initial social distancing recommendations
in March 2020 and stay-al-home policies enacted across most States in April 2020

909 Leveraging the Power of Mutual Aid, Coalitions, Lecadership, and Advocacy During COVID-19
Daniela G. Dominguez, Dellanira Garcia, David A. Martinez, and Belinda Hernandez-Arriaga

This article describes COVID-19 as an unprecedented catalyst for social transformation that underscores the
need for multilevel and cross-sectoral solutions to improve health equity for all. This paper has the potential
to inform health professionals, including psychologists, about support and advocacy strategies during the
COVID-19 pandemic and after it is contained.

(Contents continue)
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Articles

960

983

Health Service Psvchology Educaton and Traning i the fone of COVID-19: Challenges and

Opportunities

DNebora 1 Rell, Mariella M Nalf. Clavtie Dionas HE Francme Conmway, Jasen I Washburs,

and France Crepean-Hobson
The COVID-19 pandeime has presented health providers with mapea challenges to conumue wainimg and
service delivery i the tace ol widespread health misk and communny shutdown Creative responses o these
challenges have nghhghted opportunities for improvements in how health service psychologisis are truned
and i the herghtened role of health service psychology wiainees as health care providers

Expundimg Psychology Traming Pathways for Public Policy Preparedness Across the Professional Lifespan
Judith M. Glassgold and Joshua 8. Woljf
The applicanon of psychological knowledge wthe COVID-19 pandemie s essentiad o controd the spread of the
disease and mitrgate s negative mental health effects. The authors describe psvehelogy trammg thronghout the
professional hfespan o merease psychologists™ skills i policy and advocacy These skills provide psychologists
tools 1o posiively alfeat pubhic pohcies 1o address this and future public health concerns.

Enlisung the Power of Youth for Climate Change

Albert Bandura and Lynne Cherry
In this article the authors highlight the climate-conserving actions of youth ages 9-16, exhibited n a
documentary film senes. that exemplily Bandura's 70 years of seminal research on social-cognitive theory,
self-efficacy. and social modeling. The civie engagement and democratic participation of these youth is
rooted 1 the core behiel that “one has the power to mnfluence events by one’s actions and o shape the
course of one's tuture.”

The Impact of Early Racial Discrimination on Illegal Behavior, Arrest, and Incarceration Among

African Americans

Frederick X. Gibbons, Mairv E. Fleischli, Meg Gerrard, Ronald L. Simons, Chil-Yuan Weng,

and Laurel P. Gibson,
Relations between police officers and Black Americans have dominated the news for some time, This study
examined the impact ol early perceived racial discrimination—in general aned from the police (i.e..
“hassling”}—on Black adolescents™ and young adults” illegal behavior, eventual mrest(s), and incarceration
from age 10 to 24. Early discrimination predicted all three outcomes; in the absence of police hassling,
however, racial pride predicied less delinquency and crnmnal involvement.

Could a Rising Robot Worklorce Make Humans Less Prejudiced?

Joshua Conrad Jackson, Noal Castelo, and Kurt Gray
The rise of automation will change the way we work. but could 1t also change the way we interact with
each ather? The authors propose that robois represent o superordinate threat that ieads peopie 10 see
solidanity with other human groups Six studies test whether the sahence of working robots mereases or
decreases prejudice This research has tmplications for intergroup relations i an automated world.

High-Achieving Schools Connote Risks for Adolescents: Prablems Documented, Processes
Implicated, and Directions for Interventions
Suntya S. Luthar, Nina L. Kumar, and Nicole Zitlmer

This article addresses mental health challenges among students at velatively gh-performing schools: those
with good standardized test scores and multiple extracuricular offerings. Following a summary of findings
documenting elevated levels of symptoms, the article describes the complex, multilevel factors that come
together in creating. and sustaining, high pressures to achieve. Also reviewed are interventions that could
help reduce stress levels and promote positive well-being.

(Cantents continue)




006  Generating Psychotherapy Breakthroughs: Transtheoretical Strategies From Population
Health Psychology
James O. Prochaska, John C. Norcross, and Southey F. Saul
Psychotherapy has proven demonstrably effective but has not dramatically improved its impacts as in other
health care professions. The authors outline seven strategies from the transtheoretical model and population
health that can generate breakthroughs in mental health outcomes. These entail increasing the percentage of
people entering and completing psychotherapy (reach, recruit, retain), favoring synergy over specificity,
creating multiple synergistic changes (coaction), and tailoring technology to extend treatment.
} 1011 The Right to Silence and the Permission to Talk: Motivational Interviewing and High-Value
Delainees
E Frances Surmon-Bohr, Laurence Alison, Paul Christiansen, and Emily Alison
e The questioning of high-value detainees (HVDs; i.e. terrorist suspects) 1s critical to mvestigating and
combatting terrorism. In this article, the authors argue the principles of motivational interviewing (an
4 evidence-based therapeutic intervention) can be successfully applied to law enforcement interviews. The
study contains analysis of the largest sample of law enforcement interviews with HVDs in the world.
Obituaries
1022 Ronald Melzack (1929-2019)
Joel Karz
1024 Judith Rich Harris (1938-2019)
Steven Pinker
1026 Lawrence S. Wrightsman (1931-2019)
Christian S. Crandall, John C. Brigham. and Saul M. Kuassin
1027  John F. Santos (1924 -2020)
John L. Mclntosh and Richard W. Hubbard
1028  Bonnie Burstow (1945-2020)
Simon Adam
Other
1030 Announcements
1032 Calendar
1020 Call tor Nominations
1030 Instructions o Authors
1030 New Editors Appomted
1029 On the Covel

American Psychoiogist™ 1s a registered trademark of the American Psychoiogical Association.
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Assessment in Education: Principles, Policy & Practice
Volume 27 Number 1 February 2020

CONTENTS
Editorial
1 Making feedback effective?

6

[}
(o)}

109

Therese N. Hopfenbeck

Articles

Impact of feedback request forms and verbal feedback on higher education students’
feedback perception, self-efficacy, and motivation

Bas T. Agricola, Frans 1. Prins and Dominigue M. A. Sluijsmans

A cross-cultural comparison of German and Canadian student teachers’ assessment
competence

Christopher Deluca, Christoph Schneider, Andrew Coombs, Marcela Pozas
and Amirhossein Rasooli

A comparative judgement approach to the large-scale assessment of pnimary writing
in England

Christoepher Wheadon, Patrick Barmby, Daisy Christodoulou and Brian Henderson
The application of pawise comparisons to form scaled exemplars as a basis for setting and

exemplifying standards in teacher education
Claire Wyatt-Smith, Stephen Humphry, Lenore Adie and Peta Colbert

Preschool/Kindergarten teachers’ conceptions of standardised testing
Niel Frans, W. J. Past, C. E. Oenema-Mostert and A. E. M. G. Minnaert

Can the English Baccalaureate act as an educational equaliser?
Emma Armitage and Caroline Lau
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Assessment in Education: Principles, Policy & Practice ¢
Volume 27  Number 6 December 2020

CONTENTS

Editorial

35  Rethinking validity in educational assessment
Therese N. Hopfenbecl

Articles

588  Assembled validity: rethinking Kane's argument-based approach in the context of
fnternational Large-Scale Assessments (ILSAS)
Camilla Addey. Bryan Maddox and Bruno D. Zumbo

507  Secondary education students’ self-assessment: the effects of feedback, subject matter, year
level, and gender
Froesto Panadero. Javier Fernandez-Ruiz and ivan Sanchez-lalesias

635  Cross-cultural comparability and validity of metacognitive knowledge in reading in PISA 2009:
a comparison of two scoring methods
Ji Zhou, Jia He and Domimque Lafontaine

655  Should we be banking on it? Exploring potential issues in the use of ‘item’ banking with
structured examination questions
Victoria Crisp. Stuart Shaw and Tom Bramley

670 What is synoptic assessment? Defining and operationalising an as yet non-mainstream
assessment concept
Filio Constantinou

Diagnostic assessment in third-grade subtraction: the relation between bridging errors,
number of errors and mathematical ability
lorine A. Vermeulen, Anton Béquin, Floor Scheltens and Theo J. H. M. Eggen

707 Developing evaluative judgement in higher education. Assessment for knowing and
| producing quality work, edited by David Boud, Rola Ajjawi, Phillip Dawson and Joanna Tai
Natalie Usher
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Two Papers on Judicial Bias in India

10 Two papers studying bias in judicial decision-making in India using
large data sets shed light, in different ways, on the working of India’s
legal system. — Alok Prasanna Kumar

Understanding the Matrix of Caste, Class and Gender

12 There is an evident link between the degree of vulnerability and
susceptibility of people falling prey to the ills of the lockdown and the
overlapping effects of class, caste and gender they belong to.
— Vatya Raina, Ananya

Countering the Left by Moving Rightwards

16  The palpable rightward shift of the Congress in Kerala, specifically
with regard to Sabarimala, is consistent with the conservative political
posturing that the party has for long articulated in the state.
— Sarath Sasikumar, Balu Sunilraj

Beleaguered Victim to Robust Warrior

21 Taking over the battered, backward state in the aftermath of the 1999
supercyclone, Naveen Patnaik has transformed Odisha by erecting and ensuring
a people-centric governance model. — Pralay Kanungo, Sitaram Kumbhar

Agricultural Reforms in India: Need for a Unique Model

25 While linking agriculture to private corporate sector can be part of the
agricultural reforms strategy, the thrust has to be on the cooperative
movement for storage, processing and marketing of agricultural products.
— Nitya Nanda

School Education in NEP 2020: The Underlying Framework

20 Released 34 vears after the previous policy on education, the National
Education Policy, 2020 is framed 1n a context that i1s unrecognisable from that
of the past policies. — Jyoti Raina

Reinventing the Commons

37 The article makes a case for the reinvention in the social sciences of the
commons, which, 1n its diversity, seeks wisdom through a dialogue of
knowledges, moving beyond traditicnal “publics,” and “time.”
— Shiv Visvanathan

Formalisation Experience of E-waste Recyclers of Moradabad

44  Astudy of the Indian E-waste Management Rules and the recycling industry
of Moradabad, Uttar Pradesh reveals that the push towards tormalisation has
not benefited either the industry or its workers. — Ankita Rastogi

Digital Empowerment and Indian Handlooms

52  This study explores the digital access and education initiatives in the
handloom clusters of India and attempts to arrive at policy interventions
for the sustainable digital empowerment of handloom workers.
— Bishalkha Majumdar, Sriparna Basu & Shilpi Jain

Postscript

63 Jeny Rapheal on the need for teachers with intellecrual humility: Sreenidhi
Krishnan on the phenomenon of soap-opera viewing and the popularity of
the genre; Ali Kirmani on the caste and family nepotism Sushant Singh
Rajput and Rohith Vemula faced in their lives and deaths; and Last Lines by
Ponnappa.
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The Erosion of Women’s Agency in North East india
52 The emergence of an exclusive strategy to marginalise women's perspectives
within the larger context of sustainability, policy formulation, political
assertion, and ecological regeneration 1s examined. — Samhita Barooah

Farm Size and Productivity Debate in Indian Agricuiture

From a policy perspective, larger tarm size with a higher level of irngation

&7
mntensity and mput use can explain the higher productivity level and
variation in farm size and productivity relationship across states. -— Raya Das

Wage Code and Ruies

66 This paper examines some of the key reform measures undertaken in the

wage code and the implementation mechanism, as provided in the draft
wage rules, identifies shortcomings therein, and provides suggestions for
improvement. — Anoop Satpathy, Xavier Estupifian & Bikash K Malic

Taxing Petroleum Products

74 The central government has increased the raxes on petroleum preducts under

its control, thereby constraming the fiscal space for the state governments.

- D K Srivastava, Muralikrishna Bharadwaj, Tarrung Kapur & Ragini Trehan

Budget 2021-22
Fight articles discuss growth and fiscal dynamics and assess allocations to
agriculture, manufacturing, and social sectors made in the Union Budget 2021-22.

Fiscal Policy and Growth in a Post-COVID-19 World
10 Whatis the nature of India’s economic recovery from covip-19, and how
does the budget seek to balance fiscal support while reducing the deficit?

— Sajjid Chinoy, Toshi Jain

A Budget for Pandemic Times: Implementation Questions
16 While the budget for 2021~22 has tried to prioritise growth, there is considerable
risk from burgeoning deficits and the possible impact in price stability from
large liquidity tnfusion to facilitate government borrowing at fow cost.

— M Govinda Rao

Union Budget 2021: The Macroeconomic Frameworic
20 When the monetary policy stance has limitations in triggering growth
through liquidity infusion and the status quo policy rates, “fiscal dominance”

is crucial for sustained growth recovery. — Lekha Chakraborty

A Budget amidst a Deepening Crisis: A Missed Opportunity
25 Despite the urgent need to invest in the social sector, the failure of the budget
for 2021-22 to allocate resources will be detrimental to the progress made in

the last two decades. — Himanshu

Green, but Not So Green: Agriculture and Sustainability
31 The pandemic, the climate crisis, and crisis in agriculture call for sustainable
solutions, which are acknowledged by niT1 Aayog, but did not find a thrust in

the budget. — Srijit Mishra

Budget 2021-22 and the Manufacturing Sector

35 The growth rate of manufacturing value added has been declining
continuously since 2016-17 and become negative in 2019-20, while the
2021-22 budget has largely adopted the supply side corrective measures
in the form of increased capital expenditure on infrastructure.

— M Parameswaran
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Regimes of Dispossession
7 Mass privatisation and monetisation of public assets will push the country
into yet another crisis.

Politics of Caste-based Schemes
8  Governmentalising schemes in favour of a privileged caste defeats the
principle of justice.

Trust and the Responsibility of Scientists to the Public

10 The history of science is evidence to show that scientific knowledge is as
much part of cultural narratives, and building trust in science needs to
recognise this. — Sundar Sarukkai

The Force Multipliers of Disasters in Uttarakhand

13 Major human interventions in Uttarakhand like hydropower projects and
highways implemented without an informed or democratic decision-making
process act as force multipliers during such disasters. — Himanshu Thakkar

National Education Policy 2020: Realigning the Bhadralok

17 The National Education Policy, 2020 seeks to build skills for traditional
vocations and for the global market, but with a vision that deepens the
inequalities of caste, class and gender. — Yemuna Sunny

Anti-defection Law: Towards a Paradigm Shift?

21 The ubiquitous relationship between the anti-defection jurisprudence and
the tenets of inner-party democracy needs to be understood, especially
against the backdrop of recent political events. — Shameelk Sen

Modern Monetary Theory, Deglobalisation and the Dollar
31 The article explores the interconnections between the rise of modern

monetary theory, deglobalisation and the international monetary system.
— Alok Sheel

The Making of Ambedkarite Public Culture

39  Since the Dalits’ ideas about self and consciousness were largely shaped
by their everyday experiences, B R Ambedkar thoughtfully evoived the Dalits’
public culture towards conscientising mental and physical space.
— Kishor Gaikwad

Dynamics of Caste and Landlessness

46 The effects of land acquisition processes and poor urban planning on
Dalits and the marginalised landless population are analysed.
— Ajay Kumar Gautam, Bhujang Sambhaji Waghmare

Protection for Medical Professionals: Has India Done Enough?

54 The causes of the antagonism berween patients and doctors leading to
violence against medical protessionais are highlighted, and the ethciency of
the legislations enacted for the protection of medicare professionals in India
is examined. — Sakshat Bansal, Gavatri Puthran

Postscript

63 Kalpajyoti Bhuyan on Paatal Lok’s ruthless deconstruction of contemporary
India; Aditi Deo on the 20th-century woman musician in khayal:
Asrarul Haque Jeelani on the suginatsation of disease and our cultiire of
profanity; and Last Lines by Ponnappa.
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Politics of Regulating Digital Media
- While ensuring the accountability of big tech, the 11 rules must not stifle
free speech

The Pitfalls of Quota for Locals
8  The employment quota for locals is politically repugnant and also vexing for
the economy.

The Battle of GameStop

10 What the battie of GameStop has brought into light is that democracy in
financial markets is just a myth: whoever controls the valves controls the flow.
— Ahmet Oncii, T Sabri Oncii

A Crucible of Tamil Nadu’s Sociopolitical Ethos

14 Based on shifts in Tamil Nadu’s economy and polity, the prospects for
emergence of political alternarives to the two dominant Dravidian
parties are examined in the context of the upcoming assembly elections.
— M Vijayabaskar, Vignesh Karthik KR

Livelihood Vulnerabilities of Tribals during COVID-19

19 There is an urgent need to focus on food security and strong social protection
mechanisms to help tribal communities to minimise the impact of the
pandemic. — Minaketan Behera, Preksha Dassani

Managing Groundwater—Energy Nexus in India
22 Agruments in support of the “SPaRC” model as a solution for India’s multiple
problems in agriculture are misleading. — Meera Sahasranaman,

M Dinesh Kumar, Mahendra Singh Verma, Chris J Perry, Nitin Bassi &

M V K Sivamohan

The infosys Prize

31 Using the Infosys Prize as a proxy indicator, this article raises some crucial
questions about epistemic and structural biases that limit the scope of laureates
to a set of elite institutions and knowledge systems. — Peter Ronald deSouza

Farm Laws: Conflating Deregulation with Modernisation

37 The possibilities for extension of the minimum support prices to ensure a
decentralised procurement system in a diverse range of crops are discussed.
-—M S Sriram

Growth Transitions in India: Myth and Reality

43 This paper addresses the proper delineation of the phases of growth in India
using state-of-the-art statistical methodology and provides a theoretical
explanation for that history. — Pulapre Balakrishnan, Mausumi Das &
M Parameswaran

Creating a ‘Time and Space’ for the Uniform Civil Code
5o Insofar as Muslims continue to manifest personal laws as a part of their right
to live as a religious minority, an abrupt transition from personal laws to the

Uniform Civil Code, politically, remains inexpedient. — Zubair Ahmad Bader

Dalit Women and Colonial Christianity

57 Bible women played a pivotal role in the history of Dalits, gender, and
missions by shaping the life and community of Dalits and spreading
Christianity in Rayalaseema. — Chakali Chandra Sekhar
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Pendency during the Pandemic

10 The Supreme Court finds itself facing increased pendency and demands to
restart in-person hearings after measures to fight covin-19 forced courts in
India to suspend in-person hearings. — Alok Prasanna Kumar

Posthumanist Confinement: Big Tech’s ‘Societies of Control’

12 The idea of tech companies as an important power in the creation of
“societies of control” is explored, building on which contemporary
posthumanism is looked at as human existence represented and replicated as
non-human entities. — Avanti Lele

Cooperative or Coercive Federalism: Union Budget 2021-22
14  Certain provisions of the Union Budget 2021-22 that have diluted the
spirit of cooperative federalism in the country are looked at.
— Arvind Awasthi, Siddharth Shukla

Social Security Code, 2020 and Rules: A Critique

17 The focus of the article is the Social Security Code, 2020 and the rules
framed thereunder, which raise a number of issues regarding the working of
the new legislation. — Santosh Mehrotra, Kingshuk Sarkar

(Non)Humanising the Home in the Anthropocene

21 The concept of home 1s revisited in the context of the pandemic to ask how the
pandemic modifies and hias an 1mpact on the various inflections of home.
-— Susan Haris

Dangerous Cooking Using Unsafe Fuels: A Case Study of Punjab
24 Despite the efforts of the Indian government to make available clean fuels,
the use of cow dung cakes continues unabated; people should be made aware
of the adverse effects of this practice on health and the environment.
— Mandeep Kaur, Kuldip Kaur

Disadvantages and Segregation through School Choice

33 The manner in which privatisation in elementary education in India changes
student composition, which then creates segregation across school types,
is analysed. — Biswajit Kar, Sachidanand Sinha

Cotton Mills in Tamil Nadu, 1914-51

40 The integration of women workers into cotton mills in Tamil Nadu is
surveyed in this paper to trace the construction of notions of gender,
community, and class among nuliworkers. — M V Shobhana Warrier

Fuel Price Behaviour under Different Regimes in india since 2002
46 The variaton of prices of petroi and diesei since June 2002 1n the metro
cities in India and the impacts of the international crude oii price
and exchange rates on such prices in these cities are examined.
— Utpal Kumar De, Manoranjan Pal & Soumyendra Kishore

Ambedkar, Gandhians and the Indian Village

50  The paper attempts to understand the two competing models of postcoloniai
modernity on the issue of rhe village. that is, one representing a Gandhian
perspective and the other a liberal Western perspective led by B R Ambedkar.
— Paramyjit S Judge

Understanding West Bengal Economy: Nothing Aporetic
66 Aresponse to Prasenjit Bose's “State of the West Bengal Economy:
Beyond Aporetic Otficial Claims” (26 January 2019)
— Bureau of Applied Economics & Statistics

Postscript

71 Madhumati Dutta on an unexpected encounter with a bullfight in a Spanish
village, Hari Padmanabhan on advancements created by engaging in
scientific research that are a reflection of human nature; Taniya Roy on the
invocation of “Corona Devi” during covip-19; and Last Lines by Ponnappa.
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* Welcome to November EiSl *7

¥

The theme of this issue is ‘Online
Learning’. When COVID-19 emerged
in the news early in 2020, we could
never have anticipated the impact it
would have on schools and colleges.
and on our young people and the
education community in general. From
ASE'’s perspective, it quickly became
clear that we would need to move our
activities online. Thanks to the energy
and commitment of the staff team, our committees and volunteers, we've
been delighted with how well these events have been received. While we
have, of course, missed meeting up in person with friends and colleagues,
our webinars, online TeachMeets, TechMeets, conferences and workshops
have allowed us to continue to provide high quality CPD and networking
opportunities across the science education community. They've also enabled
us to support a broader audience than ever before, reducing barriers such as
time, cost and caring commitments. Of course, professional online learning
is only part of the story, as teachers have had to adapt their lessons to being
delivered remotely and/or in a COVID-secure way in the classroom. This has
presented a number of challenges, especially around practical science, but
among the difficulties there have also been many stories of success.

As we come towards the end of the strangest of years, we take the
opportunity to look at what we've all learned over the past months and to
share ideas and best practice from across the community. It makes for

an inspirational read! You'll find articles on blended learning, and user
perspectives and updates on different online learning applications for
teachers in the classroom, including our forthcoming Explorify workshops

for ASE primary school members and physics for non-specialists workshops
with Physics Partners. You'll find a fascinating professional conversation on
evidence-based versus research-informed practice from Christine Harrison
and Alastair Gittner, as well as the second in our new series of perspectives
from NQTs, providing reflections on their first half term in school and
valuable advice for peers.

Also on the theme of online learning, our first ever online Annual Conference
is fast approaching and promises to provide a fantastic four days of science
education expertise, support and inspiration. Take a look at page 7, and also
on our website, to find out more. Tickets are selling fast!

Elsewhere in this issue you will find details of how to register for our online
AGM as well as our ‘temperature check’ survey — closing on 1% December
2020 (see page 5).

| look forward to seeing many of you online in January. In the meantime, it
remains for me to wish you a very happy festive season and a safe 2021.

he Association
for Science Education

Promoting Excellence in Science Teaching and Learning
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Welcome to February EiS!

.

As i write this editorial, it is over, g ofie |
310 days since the UK first went into
lockdown last March. It has been an
incredibly hard (nearly) 11 months and
this spring term has certainly been

one of the most challenging for our
community. | continue to be amazed

and inspired by the stories of excellent
science education against the odds and
proud of the key role that our community
has played in supporting the career paths of the scientists, medics, engineers
and technicians to whom we owe so much. But I'm also deeply saddened by
the impact that the pandemic has had on the science education of so many
young people, particularly those from disadvantaged backgrounds. This has
certainly been at the forefront of my mind as we have submitted our response
to the Ofqual consultation on this year's GCSEs, AS- and A-levels.

Against this unprecedented backdrop, the ASE staff team, committees and
volunteers have continued to work tirelessly to provide support across our
community, and with a phenomenal 1,634 delegate days of CPD provided
over four days, this year's Annual Conference, held online for the first time,
provided a wonderful and welcome period of support and inspiration.

in this issue, we take a look at some of the many highlights of what proved
to be a wonderful event, attracting fantastic feedback from delegates. In
our Feature covering pages 10-18, you can read about some of the key
elements of the Conference, written by some of those who attended.

If you missed the Annual Conference, don't worry, we have a great
programme of other conferences and events lined up over the next few
months and, with everything currently being online, distance is no barrer, so
please do take the opportunity to join events outside your region, including
our Scotland Conference on 13th March and worikshops and TeachMeets
across the UK. And watch this space for details of our Summer Conference.
coming soon...!

Elsewhere in the issue, early career teachers Brendan, Tom & Ben give
their thoughts on lockdown, school science clubs and how the online Annual
Conference — and ASE membership more broadly — has helped to support
them, while ex-ASE Chair Bob Kibbie brings us up to speed on his life
beyond teaching. You can aiso find two thought-provoking Opinion pieces on
the impact of Covid-19; Justin Dillon and Lucy Avraamidou ask whether our
curricula, pedagogy and assessment systems are fit for purpose to support
scientific literacy and argue that the curriculum shouid be reoriented towards
a science/environment/health perspective, while Rashida Din looks at the
digitai divide that has become all too clear over the past few months and
asks what lessons we need {0 learn after iockdown.

“elplely
i

I hope you enjoy the issue.

e Association
or Science Education

Promoting Excellence in Science Teaching and tearning
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A significant phase in the fight agamst COVID-19 in the country has been
reached by October 17 when the Prime Minister exhorted the
concerned officials to be fully prepared to ensure speedy access to COVID 19
vaccine for every citizen. He instructed further that “every step in the logistics
delvery and adrumstration of the vacaine should be put in place vigorously,
and it must include advanced planming of cold storage chains, distribution
networks, monitoring mechanisms, and advance assessment and preparation
of ancillary equapment such as vials and syringes” (The Hindu. 18" October
2020) The Prime Minster's reference gives us a glimmer of hope, while it
implies that the vaccine is certainly round the corner, and our welfare state is
up to the task of protecting its citizens from the pandemic

After ren months of the COVID-19 pandemic. we now have some
heartening news Anexperts panel, constituted by the Department of Science
and Technology, has concluded that “India passed its COVID-19 peak in mid
September, and if current trends conunue, there will be mimimal cases by
February”(The Hindu 19" October, 2020). However, there is a caveat. Another
expert committec set up by NITI-Ayog has warned that the oncoming winter

and festival seas

on can trigger a second wave of infections, causing a rapid
surge of 26 lakhs cases. The World Health Organisation has also come out
with a similar warning It says this is not a time for relaxation. Poonam
Kshetrpal Singh, Regional Director, WHO-Southeast Asian Region said
“There should be no complacency in view of the dechning numbers in recent
weeks. The region still reporrs large numbers of COVID-19 cases. We need to
continue to do our very best to curtail the pandemic” (The Hindu. 20

October). Indeed, the Prime Mimster has, in his address to the nation on 20"
October, cautioned the people to continue to be vigilant agamst the virus
during the festival season ahead, although many restrictions have been eased
“Don’tlower your guard until a vaccine is found,” he said. He continued that,
“A little carelessness can spell grief for the people.” He appealed to the people
with folded hands to wear masks, sanitise their hands and maintain social

distance as he wanted to see the people happy (The Hindu, 20" October
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s long as the pandermic is confined to staustics or rumours, no one really
thinks about it. However, when it strikes closer home. 1t becomes a

reality. And, if 1t 1s one's own family? Mr. U. Pannir Selvan, Assistant Editor,
b

attached recently to the Indian Literature Section, died of COVID 19 on 2
November The two of us have been associated with each other over the past
twenty-three years. through thick and thin, as good frniends who shared

momentous events of our hves This news Jeaves me stunned. Sahiya

Akademiis abig farmily, and the loss of oneisalossforall

their farnily members in

Many of my foiends, my former colleagues and

Delhi have been affected by COVID 19, and some have died, and some

including eminent poets and cultural figures, remamn critical Mangalesh

Dabral, celebrated Hindi poet, and an elder brother te me. passed away on 9"

December, as | prepare the print copy of the journal for the press. It will
defimtely rake a long nime for me to come to terms with such losses, a sort of
biding my own urne

Private firms. newspaper establishments, and journals and even the
legal fratermity have all been working from home, as well as school and

university teachers and students so as to minimise actual contact with others

Government servants have not been so lucky. They were first obliged to attend
office on alternate days at tifty per cent of the workforce engaged on a day.
However, after the "unlock” sequences began, government employees have
been expected to attend offices and workplaces daily, as during normal times
(On 30" November, a Home Mimistry circular announced a rollback, falling
backto staggered office attendance, among other measures)

[ must record here with great gratitude ro the authornties concerned,
that I was able to work from home m Kerala from June t1l date, obviating the
necessity for me to attend otfice physically.

[ had mentioned in one of my poems that Delhiis a “raajasik” city - in
other words, a city full of the “guna” of “rajas” or restless energy, the innate
quality thatacts asa prune mover of one’s selt and actuvity, What I meant was

that it 1s a highly acuve city, with its industnous people bristling with
5 ) + :

enthusiasm to work hard. ro the point of beit

g irrepressible It is difficult to

find an idler here It is therefore understandable that the citizens here turn

restless when they are locked down for more than fitty days at a stretch. Those
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275 “Isn’t Atheism a White Thing?”: Centering the Voices of Atheists of Color i;y;)\zt)]lt:i'f”
i I

Dena M. Abbott, Debra Mollen, Caitlin Mercier, Elyxcus J. Anaya,
1 and Victoria A. Rukus

This study is the Ist to explore the experiences of atheists of color and found their trajectory
! to atheism to be similar to previously proposed models of 1dentity development. Atheists of
color experience antiatheist discrimination, navigate atheism as a violation of cuitural
expectations, use strategic outness, and benefit from a sense of connection and treedom
associated with their atheist identity.

288 Distinguishing “I Don’t See Color” From “Racism Is a Thing of the Past”:
Psychological Correlates ot Avoiding Race and Denying Racism
Yara Mekawi, Nathan R. Todd, Jacqueline Yi, and Emily J. Blevins
This study advances the idea that racial colorblindness has at least 2 separate dimensions:
denying racism (i.e., power evasion) and avoiding race (i.e., color evasion). This highlights
the need for researchers and practitioners to consider this distinction in theory, research, and
practice to advance scholarship and action related to colorblindness.

303 Perfectionism and Burnout in R&D Teams
Kenneth G. Rice and Yuwen Liu
This study suggests that different forms of perfectionism are related to worker burnout but n
different ways. Workers who tend to be harshly self-critical and those who have supervisors
who themselves tend to be self-critical are more likely o report burnout. However, workers
tually less likely to report burnout

with high strivings or performance expectations are ac
‘ These risk and protective factors can be used by companies io help create work environmerits

! that reduce the risk of burneut for their employees.

Can We Agree We Just Had a Rupture? Pauent-Therapist Congruence on Ruptures
and Its Effects on Outcormne in Briet Relational Therapy Versus Cognitive-Behavioral
Therapy
Sigal Zilcha-Mano, Catherine F. Eubanks, Sarah Bloch-Elkouby,
and J. Christopher Muran
The findings of the present study join those of previous research showing that therapists tend
to show a more vigilant stance and report more alliance ruptures than therr patents do. The

>
n

| current study s the first to suggest that therapists can be tramed to adopt a more vigiiant

i stance, to carefully monutor the allilance, and to show greater sensitivity to minor nuances in
} the alhiance. The findings further suggest that in brief relational therapy, i which alliance
rupture resolution 1s conceptualized as a mair mechanmsm of change. patients” and therapisis’
agreement and disagreement on whether a rupture in the alliance has occurred has a greater
impact on subsequent session outcome than in treatment in which this is not the case
tcogniuve-behavioral therapyi. This finding supports the underlying therapeutic processes
conceptualized to bring about therapeutic change in brief relational therapy, m which
negotiating such agreement and disagreement 1s perceived as a main mechanism of change.
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[nfluence of Patient and Therapist Agreement and Disagreement About Therr

326
Alliance on Symptom Severity Over the Course of Treatment: A Response Surface
Analysis
Sumone Jennissen. Christoph Nikendei, Johannes C. Ehrenthal,
Henning Schauenbury, and Ulrike Dinger
This study suggests that agreement between therapists and patients about the quality of their
alliance may be related ro lower patnent symproms later m treatment, while disagreement
about the alliance quality could be related to more severe symptoms later i treaument. The
study further suggests that alliance agreement and disagreement affect later symptoms
steadily over the course of long-term psychotherapy. Thus, therapists need to direct their
attention toward patients’ potenually diverging perspective on the alliance and take
appropriate actions to foster better agreement on thewr working relationship throughout
treatment.
337 Investgating Coregulation of Emotional Arousal During Exposure-Based CBT Using
Vocal Encoding and Actor-Partner Interdependence Models
Gesine Wieder and Travis J. Wiltshire
This study suggests that therapists are able to coregulate their patients” emotional arousal
during the development of the exposure rauonale m panic disorder with agoraphobia
treatment, thus ncreasing the rationale plausibility for patients.
349 Therapist—-Client Agreement on Helpful and Wished-For Experiences in
Psychotherapy: Associations With Outcome
Harold Chui, Beatriz Palma, John L. Jackson, and Clara E. Hill
Therapist and chient agreement and its assoctation with psychotherapy outcome were studied
using quantitauve and guahtatuve methods. Therapists and chents agreed that exploration ot
the therapeutic relationship, therapists’ challenges. and therapist validation and support were
helpful. Agreement on the tasks of psychotherapy appears to be an important consideration
for improving psychotherapy effectiveness.
361 Associations Among the Advisory Working Alliance and Research Self-Efficacy
Within a Relational-Efficacy Framework
Cory L. Cobb, Byron L. Zamboanga, Dong Xie, Seth J. Schwartz,
Charles R. Martinez Jr., and Sydney Skaggs
The present study advances the counseling psychology and doctoral training literature by
elucidating the relational processes through which the advisory working alliance may relate to
research training outcomes. Findings from this article will help to inform the development of
effective training models, as well as to unprove research outcomes among clinical and
counseling psychology doctoral students.
371 Modeling Coheston Change 1 Group Counseling: The Role of Client Charactenistics,

Group Variables, and Leader Behaviors

Jeritt R. Tucker, Nathaniel G. Wade, W. Todd Abraham, Rachel L. Bitman-Heinrichs,

Maritlyn A. Cormish, and Brian C. Post
The present study improves our understanding of how group members develop a sense of
belonging in brief group counseling; examining the relative influence of client, group, and
leader characteristics across time. Findings suggest that while client characteristics explain
the vast majority of change in cohesion, group leaders who focus on structuring to the
exclusion of fostering emotional belonging may nhibit the bonding of groups they lead.

386 Characteristics of Highly Resilient Therapists
Jian-Ming Hou and Thomas M. Skovholt
To maimntam resilient across years of practice, highly resilient therapists have a strong web of
vibrant connectedness. Specifically, as characteristics, highly resilient therapists are (a) drawn
to strong interpersonal relationships, (b) actively engage with self, (¢) possess a core values

and beliefs framework, and (d) desire to learn and grow.
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c: 401 Perceived Discrimination and Academic Distress Among Latinx College Students: A
; Cross-Lagged Longitudinal Investigation
Hsiu-Lan Cheng, Ryon C. McDermott, Y. Joel Wong, and Keiko M. McCullough

Our cross-lagged findings suggest that perceived discrimination might heighten Latinx college
students” distress around academic matters. The longitudinal link from perceived
discrimination to academic distress holds important implications for practice with Latinx
college students, including that one avenue for reducing Latinx students’ academic concerns
is to address racism.
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Welcome, dear reader, to your bumper holiday edition of

New Scientist, packed full of stardust-

sprinkled testive treats
We very much hope you enjoy

On behalf of everyone at New Scientist, | would also like
to take this opportunity to wish you the best possible holiday
season under the strange circumstances in which many of
us find ourselves. Thank you for reading New Scientist and
making what we do possible. | (somewnhat nervously) raise

1 glass of “instant whisky” (see page 7 3)to you all!
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For all practical procedures described in SSAH, we have attempted to ensure that:

e the requirements of UK health & safety law are observed:

e all recognised hazards have been dentified:

& appropriate precautions are suggested;

e where possible procedures are in accordance with commonly adopted model risk assessments;
» if a special risk assessment is likely to be necessary, this 1s highlighted.

However, errors and omissions can be made, and employers may have adopted different standards. {herefore, before
any practical activity, teachers and technicians should always check their employer’s risk assessment. Any local rules
issued by their emplover must be obeyed, whatever 1s recommended in SSR.

Unless the context dictates otherwise it is assumed that:

¢ practical work 1s conducted in a properly equipped laboratory;

any mains-operated and other equipment is properly maintained;

any fume cupboard operates at least to the standard of CLEAPSS Guide G9;

care is taken with normal laboratory operations such as heating substances or handling heavy oblects:

good laboratory practice 18 cbserved when chemicals or iving organisms are handled,

eye protection 1S worn whenever there 1s any recognised risk to the eyes;

¢ fieldwork takes account of any guidelines issued by the employer:

¢ puUpils are taught safe techniques for such activities as heating chemicals or smeliing them, and for hanaling
microorganisms.

Readers requiring further gudance are referred to:

Safeguards i the School Laboratory, 12th ean, ASE, 2020.

Be Safe! Health and Safety in School Science and Technology for Teachers of 3- to 12-year-oids, 4th edn, ASE, 2011

Topics in Safety, ASE. latest version on the ASE website: www.ase. org.uk/resources/topics-in-satety Hogin requilred).

Hazcards. CLEAPSS. iatest version, and other relevant publications, on the CLEAPSS website. www.Cleapss.org.uk
(almost all schoals, colleges and teacher training establishments in the UK outside Scotland are members, as are
many overseas). ’

Hazardous chemicals database, SSERC, iatest version on the SSERC website. www.sSerc.org.uk/heaitn-safety/
chermistry-health-safety/nazchem _database-2/ (schools, colleges and teacher training establishments in Scotland).

Prepanng Risk Assessments for Chemistry ﬁ/’@/ect Work in Schools & Colleges, SSERC, 2020.
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894 Vaccine wagers on coronavirus
surface protein pay off

Moderna reports early evidence of excellent
efficacy, moving its MRNA candidate closer to
widespread use By J. Cohen

895 Reinfections, still rare, provide

clues on immunity

The growing group of people who get sick
twice suggests protection can wane relatively
quickly By J. de Vrieze

257 ‘Magic angle’ graphene’s next trick:
superconducting devices

Twisted carbon sheets turned into switches
that could make quantum computers smaller
and more controllable By C. Wood

504 Like CRISPR, mystery gene editor
began as a virus fighter

The genetic elements called retrons can only
edit single-cell organisms, so far By E. Pennisi

900 China set to bring back rocks from
the Moon

Chang'e-5's lunar samples could firm up
shaky crater count dating system for the
rocky planets By D. Normile
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901 Seas are rising faster than ever
Anew satellite will monitor coastal hot spots,
where currents amplify global trends

By P.Voosen

FEATURES

902 Tomorrow’s catch

Genomic technologies promise dramatic
gains for aquaculture by accelerating the
breeding of better strains By E. Stokstad

PODCAST

INSIGHTS

PERSPECTIVES

906 Drugs from bugs in creatures of the sea
Abacterium from the sea squirt microbiome
makes a natural product with antifungal activity
By L. E. Cowen

REPORT P. 974

907 Transferring allergies

in the wombh

Maternal antibodies prime fetal mast cells
in utero for subsequent postnatal allergy
responses By M. E. Rothenberg

RESEARCH ARTICLE p. 941

909 The origin of diarrhea in

rotavirus infection

Messengers from rotavirus-infected cells
induce pathogenic signaling in neighboring
cells By M. Stanifer and S. Boulant

RESEARCH ARTICLE P. 930

910 The more and less

of electronic-skin sensors

Sensors can measure both strain and
temperature or measure force without
affecting touch By X. Liu

REPORTS pp. 961 & 966

412 The molecular wagon that
stays on track

Single molecules are sent and received
accurately over long distances across a
surface By f. Eschand B. A. J. Lechner
REPORT p. 957

913 Advancing new tools for

infectious diseases

Therapeutics and vaccine development

for infectious diseases could be transformed
By R. Gupta

915 Georgina Mace (1953-2020)
Pioneering conservation biologist and
sustainability scientist By A. Purvis and K. E. Jones
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916 Community-led governance

for gene-edited crops

A post—market certification process could
promote transparency and trust

By J. Kuzma and K. Grieger
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919 Alphabets and their origins 1
A new documentary series surveys the

inception and evolution of the written word

By A. Robinson

883

20 NOVEMBER 2020 « VOL 370 ISSUE 6519



i

?

PHGTO JOSE B. RUIZ/MINDEN PICTURES

i 920 Probing COVID's complexity in real time
“The pandemic is as much about society, leaders
+-and values as it is about a pathogen
B By S.V/ Scarpino

y T. Sijen et ai.

£2922 Space debris puts exploration at risk
“%By D. Greenbaum
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922 Errata

PRIZE ESSAY

924 Tracking development

at the cellular level

Single-cell genomic methods enable
developmental mapping of entire organisms
By J. Cao
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926 From Science and other journals

REVIEW

929 Fire ecology

Fire and biodiversity in the Anthropocene
L. T Kelly et al

REVIEW SUMMARY: FOR FULI TEXT.
DX.DOI.ORG/10.1126/SCIENCE.ABB0O355

RESEARCH ARTICLES

930 Virology
Rotavirus induces intercellular calcium waves

through ADP signaling A. L. Chang-Graham et al.

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:
DX.DOI.ORG/10.1126/SCIENCE.ABC3621

PERSPECTIVE p. 909

931 Photosynthesis
Architecture of the photosynthetic complex

from a green sulfur bacterium J.-H. Chen et al.

RESEARCH ARTICLE SUMMARY: FOR FULL TEXT:
DX.DOI.ORG/10.1126/SCIENCE.ABBG350

932 Neurodegeneration

Autosomai dorninant VCP hypomorph
mutation impairs disaggregation of PHF-tau
N.F. Darwich et al

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:
DX.DOI.ORG/10.1126/SCIENCE.AAYB826

;921 Eroded protections threaten U.S. forests ‘
~By K.-V. Pérez-Hammerle et ai

933 Wildlife disease

Divergent impacts of warming weather on
wildlife disease risk across climates

i M Cohen et al

RESEARCH ARTICLE SUMMARY; FOR FULIL TEXT
DX.DOI.ORG/10.1126/SCIFNCE . ABB1702

424 Neurodevelopment

Gene regulatory networks controlling
vertebrate retinal regeneration 7 Hoang et al
V; FOR FULL TEXT
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Ahuman tissue screen identifies a regulator
of ER secretion as a brain-size determinant
C. Esket al

947 Immunology

Fetal mast cells mediate postnatal allergic
responses dependent on maternal IgE

R. Msallam et al

PERSPECTIVE p. 907

050 Coronavirus

Ultrapotent human antibodies protect
against SARS-CoV-2 challenge via multiple
mechanisms M. A Tortorici et al
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Control of long-distance motion of single

molecules on a surface D. Civita et al.
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867 Artificial multimodal receptors based on
1on relaxation dynamics [ You et al

966 Nanomesh pressure sensor for

monitoring tinger manipulation without
sensory interference S. Lee et al.
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An extremely metal-deficient globular cluster
in the Andromeda Galaxy S.S. Larsen et al.

&74 Antifungal discovery

A marine microbiome antifungal targets urgent-
threat drug-resistant fungi F. Zhang et al.
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073 Water phases

Experimental observation of the liquid-liquid
transition in bulk supercooled water under
pressure K. H Kim et a.

933 Geophysics

Oceanic plateau of the Hawaiian mantle plume
head subducted to the uppermost lower
mantle S.S. Wer et al.
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1018 Arecibo radio telescope

to be decommissioned

Famed observatory set for demolition
after cable failures put it on the brink of
collapse ByD. Clery

1019 Laser fusion reactor approaches
‘burning plasma’ milestone

After a decade, National Ignition Facility nears
a self-heated, sustained reaction, though net
energy gain is still elusive By D. Clery

1020 Study homes in on ‘exceptional
responders’ to cancer drugs

Project reveals clues to why some patients
respond much better than others By J. Kaiser

1021 Potential signs of life on Venus
are fading fast

Amid mounting criticism, claims for cloud-
borne phosphine are downgraded

By P Voosen

1022 Public needs to prep for vaccine
side effects

“Take Tylenol and suck it up,” says one
researcher. Fever, aches show vaccine works
By M. Wadman
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1023 Grade: Incomplete

As COVID-19 soars in many
communities, schools attempt to
find ways through the crisis

By G. Vogel and J. Couzin-Frankel
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1028 Guiding lights

Precise maps of millions of bright
quasars show our place in the
cosmos as never before By J. Soko!
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1030 Surplus and stress control
autumn timing

Climate change might cause an early
shedding of leaves if trees have stored
enough carbon By C. R. Rollinson
RESEARCH ARTICLE p. 1066; PODCAST

1031 Witnessing ice habitat collapse

in the Arctic

Abrupt ice loss signals major changes ahead
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By W. F. Vincent and D. Mueller
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Precise measurement of an atomic
hydrogen transition resolves the proton
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1034 Engineering cytokines and
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Learning to speak the secret language
of immune cells could improve
immunotherapies By A. W. Liand W. A. Lim
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strength of junctions between three adjacent
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1037 Tree rings circle an abrupt
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Arecent drier-hotter climate stands out in
the context of past climate variability

By Q.-B. Zhang and O. Fang
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Single-cell genomics show promise for
understanding neurodevelopmental
disorders By B. Treutlein and J. G. Camp
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Price-setting aigorithms can lead
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Lessons from nuclear waste

management could help us move beyond
shortsighted climate thinking By J. D. Hamblin
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For many imperiled species, including the
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finding that may have
broad implications
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1144 ‘The game has changed.

Al triumphs at protein folding

[n milestone, software predictions
finally match structures calculated from
experimental data By R. F. Service

1145 Why were salmon dying?
The answer washed off the road
Common tire chemical implicated in
coho salmon kills By E. Stokstad
REPORT BY Z. TIAN ET AL.
10.1126/SCIENCE.ABD6951

1146 Scientists fear no-deal Brexit as
deadline looms

U.K. researchers in limbo, weeks from
crashing out of EU trade and travel rules
By C. O'Grady

1147 How cats get their stripes and spots
Newly uncovered mechanism may pattern
the coats of other mammals, too

By E. Pennisi

1148 Federal hospital data system falters
at tracking pandemic

HHS Protect data, which influence how
pandemic supplies and support are allocated,
conflict with other data sources

By C. Piller

1150 New challenges emerge for planned
human challenge trials

Scientists debate risks and benefits

of intentionally exposing volunteers to
dangerous virus By W. Cornwall
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1151 Amid the cheering, some vaccines
face questions

A candidate from AstraZeneca and

the University of Oxford has puzzling efficacy
data By J. Cohen
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1152 Saving sanctuaries

Critics charge that sanctuaries for retired
research chimpanzees are failing their
animals. Can a new tool help? By D. Grimm
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1162 Quantum-limited sound attenuation
Resonantly interacting atoms confined by
lasers have implications for neutron stars

By T. Schaefer
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Celebrity chimpanzee Hercules is making new
friends at Project Chimps.

1163 Enzyme formation by immune
receptors

Upon pathogen recognition, some plant
immune receptors assemble into active
enzyme complexes By L. Tianand X. Li
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The shock-absorbing wings of the
rhinoceros beetle battle in-flight collisions
By J. Sun

REPORT p. 1214

116G Probing the dark side of the exciton
Photoemitted electrons reveal large-
momentum (“dark™) excitons in monolayer
WSe, ByM.X NaandZ. Ye

REPORT p. 1199

1167 Constraints on selfish

behavior in plants

Plants overproduce roots to secure resources
nearby but avoid costly trips to neighbors’
patches By M. Sernchenko
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1168 Stimulating the brain to restore
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High-definition brain prostheses are
developed for treating blindness

By M. S. Beauchamp and D. Yoshor
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By K. A. Prather

POLICY FORUM

1171 Fossil electricity retirement
deadlines for a just transition

A 2035 deadline for decarbonizing

U.S. electricity would strand only about
15% of fossil capacity-years

By E. Grubert
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1174 Evidence-based hunting policy
needed in Slovakia
By M. Kutal and M. Dula

1174 Computational social science:
On measurement
ByA. X Wuetal.

1175 Chinese sturgeon needs urgent
rescue
By X. Zhou et al.
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1180 Microbiota

The role of the microbiota in human
genetic adaptation

T A.Suzukiand R.E. Ley
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1181 Coronavirus

Comparative host-coronavirus protein
interaction networks reveal pan-viral disease
mechanisms D. E. Gordon et al.
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1182 Innate immunity
Enteroviral 3C protease activates the human
NLRP1 inflammasome in airway epithelia

K. S. Robinson et al.
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Selection enhances protein evolvability
by increasing mutational robustness and
foldability J. Zheng et al.
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1184 Direct pathogen-induced assembly of
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1185 Structure of the activated ROQ1
resistosome directly recognizing the

pathogen effector XopQ R. Martin et al.
RESEARCH ARTICLE SUMMARY;

FOR FULL TEXT
DX.DOI.ORG/10.1126/SCIENCE.ABD9993

PERSPECTIVE p. 1163

1186 Developmental biology
The N-glycome regulates the endothelial-to-
hematopoietic transition D. M. Kasper et al.

1191 Neuroscience
Shape perception via a high-channel-count
neuroprosthesis in monkey visual cortex

X.Chen et al.
PERSPECTIVE p. 1168; PODCAST

REPORTS

1197 Plant science

The exploitative segregation of plant roots
C.Cabal et al.

PERSPECTIVE p. 1167

1199 Physics

Directly visualizing the momentum-forbidden
dark excitons and their dynamics in
atomically thin semiconductors

J. Madéo et al.

PERSPECTIVE p. 1166

1204 Spectroscopy

Super-resolution lightwave tomography of
electronic bands in quantum materials

M. Borsch et al.

1208 Coronavirus

De novo design of potent and resilient
hACE2 decoys to neutralize SARS-CoV-2
T.W. Linsky et al
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1214 Biomechanics )

Mechanisms of
collision recovery

in flying beetles and
flapping-wing robots
H.V.Phan and H. C. Park
PERSPECTIVE p. 1165

1219 Tropical forest

Long-term collapse in fruit availability
threatens Central African forest megafauna
E.R.Bush et al.

1222 Quantum gases
Universal sound diffusion in

a strongly interacting Fermi gas
P. B. Patel et al.

PERSPECTIVE p. 1162

1227 Coronavirus

Robust neutralizing antibodies to
SARS-CoV-2 infection persist for months
A. Wajnberg et al.

1230 Deep biosphere

Temperature limits to deep subseafloor life
in the Nankai Trough subduction zone

V. B. Heuer et al.

DEPARTMENTS

1141 Editorial
Low-income students lose ground
By Christopher Avery et al.

1242 Working Life
Coming out By Bec Roldan

ON THE COVER

Root systems of two different plants, stained
with red and blue dye for fresh cut flowers.

Root dyeing provided experimental validation
of theoretical predictions regarding plants
response to competition.
Neighbor plants segregate
their root systems in the

4 soil space but develop
Vi more roots locally when
[ a competitor is close than
when growing alone. See
pages 1167 and 1197
Photo: Mikel Ponce
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1252 News at a glance

IN DEPTH

1254 Tweaking genes with CRISPR
or viruses fixes hlood disorders
People with sickle cell disease or
beta-thalassemia could be freed of
debilitating symptoms for a lifetime
By J. Kaiser

1255 Spare a thought for the teeming
ecosystem beneath your feet

Global review of soil biodiversity calls for
protecting often overlooked subterranean
life By E. Pennisi

1256 HIV researcher named to lead
hattered CDC

Biden also picks California attorney
general for health and human services
By J. Kaiser

1257 Tasmanian devils claw their way
back from extinction
Genomes show spread of deadly cancer
is slowing By E. Pennisi

1258 Scientists rally around plan for
fusion power plant

Road map calls for Department of Energy
to fund applied as well as basic research
By A. Cho

1248 11 DECEMBER 2020 « VOL 370 ISSUE 6522

1259 Europe ramps up defense R&D
A<€7 billion fund is launched to bolster
meager military spending by EU nations
By N. Wallace

1260 Ecologists push for more
reliable research

Psychology's replication crisis inspires
efforts to expand samples and

stick to a research plan By C. O'Grady
PODCAST

1261 Mexico’s controversial
coronavirus czar

Hugo Lopez-Gatell Ramirez's
response has drawn criticism and
praise By R. Pérez Ortega

FEATURES
1263 China’s vaccine gambit

With its global campaign to test and promote

COVID-19 vaccines, China aims to win friends
and cut deals By J. Cohen

INSIGHTS

PERSPECTIVES

1268 Diversity hotspots: Coldspots
of speciation?

Phylogeny of suboscine passerine birds
finds lower speciation rates

in biodiverse regions By H. Morlon
REPORT p. 1343

1269 Using genetics to reveal
protein structure

Measurements of genetic interactions
in vivo can be used to determine protein
structure By D. Wang

RESEARCH ARTICLE p. 1294

1271 The glassiness of hardening
protein droplets

Protein condensates can age to form
glasses that increase in viscosity

but retain elasticity By H. Zhang
REPORT p. 1317

1272 Remembering seasonal
coronaviruses

Antibodies against seasonal
coronaviruses react with SARS-CoV-2
By J. J. Guthmiller and P. C. Wilson
REPORT p. 1339

1274 Ensuring vaccine safety
Comprehensive safety testing is based
on experience with prior vaccines

By D. M. Knipe et al.

1276 Angelika Amon (1967-2020)
Trailblazing cell cycle biologist
By J. M. Sheltzer and R. Visintin

POLICY FORUM

1277 COVID-19 vaccine trial ethics
once we have efficacious vaccines
Some placebo-controlled trials can

continue ethically after a candidate vaccine is

found to be safe and efficacious
By D. Wendler et al.
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1280 An outside-the-box take on time
Aphysicist's provocative theory offers

an optimistic view of our cosmic destiny
By M. Johnson

1281 Social capital’s value

in the courtroom

Inequalities are reinforced during
court proceedings and deliberations,
finds a sociologist By L. Seamster

LETTERS

1282 Renewables in Spain threaten
biodiversity

By D. Serrano et al.

1283 Small Aral Sea brings hope
for Lake Balkhash
By N.V. Aladin et al.

1243 Brazil’s areas of not-so-permanent
preservation
By M. A. U. de Andrade Junior and W. C. Fonseca

1744 Technical Comment abstracts

RESEARCH

IN BRIEF

& From Science and other journals

REVIEW

3% Economics
Poverty. depression, and anxiety: Causal

e\/ldencc and mechanisms M. Ridley et al.
/ SUMMARY; FOR FULL TEXT:
U, DOILORG/10.1126/SCIENCE.AAYO214
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1290 Molecular biology

CiBER-seq dissects genetic networks by
quantitative CRISPRI profiling of expression
phenotypes R. Muller et al.

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:
DX.DOI.ORG/10.1126/SCIENCE.ABBY9662

1291 Developmental biclogy
Mouse embryonic stem cells self-organize
into trunk-like structures with neural tube

and somites J. V. Veenvliet et al.
RESEARCH ARTICLE SUMMARY; FOR FULLTEXT:

DX.DOILORG/10.1126/SCIENCE.ABA4937

1292 Developmental biology
Developmental clock and mechanism of de novo

polarization of the mouse embryo M. Zhu et al
RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:

DX.DOI.ORG/10.1126/SCIENCE.ABD2703

2493 Disease dynamics
Atransmissible cancer shifts from emergence to
endemism in Tasmanian devils A. H. Patton et al.

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:
DX.DOLORG/10.1126/SCIENCE.ABB9772

PODCAST

1294 Systems biology
Genetic interaction mapping informs
integrative structure determination of protein
complexes H. Braberg et a

FOR FULL TEXTY

TEX
AAZ4910

2495 Climate change
Recent giobal decline of CO, fertilization
effects on vegetation photosynthesis
S. Wang et al.

1500 Solar cells

Monolithic perovskite/silicon tandem solar
cell with >29% efficiency by enhanced hole
extraction A. Al-Ashouri et al.

REPORTS

1309 Quantum information

Optically addressable molecuiar

spins for quantum information processing
S L. Bayliss et al.

1314 Batteries

Reversible planar gliding and microcracking
in a single-crystalline Ni-rich cathode

Y. Bietal

7 Biophysics
Protein condensates as aging Maxwell fluids
L. Jawerth et al
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1324 Ultracold chemistry

Resonant collisional shielding of reactive
molecules using electric fields

K. Matsuda et al.

132% Cancer immunotherapy
Stem-like CD8 T cells mediate response
of adoptive cell immunotherapy

against human cancer

S. Krishna et al.

1335 Indian monsoon
indian monsoon derailed by a North
Atlantic wavetrain P.J. Borah et al.

1339 Coronavirus

Preexisting and de novo humoral
immunity to SARS-CoV-2 in humans
K. W Ngetal.

PERSPECTIVE p. 1272

1343 Evolution

The evolution of a tropical biodiversity
hotspot M. G. Harvey et al.
PERSPECTIVE p. 1268

1348 Paleoclimate

Southern Ocean upwelling, Earth's
obliquity, and glacial-interglacial
atmospheric CO, change X £ Aiet al

DEPARTMENTS

1251 Editorial

An opportunity to improve innovation
By H Holden Thorp

1366 Working Life
Dare to be different
By Chee Kiang Ewe

ON THE COVER

Schematic representation of the gliding
phenomenon in a micrometer-sized cathode
crystal charged to high voltages. Crystal gliding,
induced by localized stress, is partially reversible
and eventually evolves
into microcracks after
extensive battery cycling
Acritical crystai size has
been predicted to prevent
; such gliding in battery
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SPECIAL SECTION

BREAKTHROUGH of the YEAR

1392 Shots of hope Desperately needed vaccines against COVID-19, developed and tested
at record speed, are 2020's breakthrough By J. Cohen

1395 A divisive disease As scientists struggled to understand and quell COVID-19, a second
pandemic of misinformation and political mayhem raged By K. Kupferschmidt

1398 Ones we've lost Scientists, too, died in the pandemic

RUNNERS-UP

1402 Al disentangles protein folding
1403 First CRISPR cures?

1403 Global warming forecasts sharpen

1404 Found: elusive source of fast
radio bursts

1405 World's oldest hunting
scene revealed

s

1405 Scientists speak up for diversity
1406 How elite controllers keep HIV at bay

1406 Room temperature
superconductivity finally achieved

1407 Birds are smarter than you think

PHOTO: NELSON ALMEIDA/AFP VIA GETTY IMAGES
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ON THE COVER

As the COVID-19 pandemic exploded

in 2020, scientists mobhilized to develop

and test dozens of candidate vaccines targeting
the new coronavirus. Many aim to stimulate
antibodies against the virus' protruding spike
proteins, which enable

it to infect human cells.

In record time, several
vaccines showed strong
evidence of efficacy, giving
a beleaguered world new
hope. See page 1392.
lllustration: Adam Simpson/
Heart Agency
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1382 News at a glance

IN DEPTH

1384 People with Down syndrome face
high risk from coronavirus

Advocates call for early vaccination of group
made vulnerable by genetics and immune
dysfunction By M. Wadman

1385 As vaccines emerge, a global
waiting game begins

Rich countries snapped up limited supplies,
so protection will lag for others

By J. Cohen and K. Kupferschmidt

1387 Mars lander spies the planet’s
deep boundaries

Despite lack of large quakes, InSight team
fixes size of crust, mantle, and core

By P Voosen

1388 mRNA's next challenge:

Will it work as a drug?

Awinner in the vaccine race, messenger RNA
faces obstacles in therapeutics By K. Servick

1390 Five years in, Paris pact still
awork in progress

Countries mark anniversary by increasing
commitments, but 2°C goal elusive

By W. Cornwall

1391 LGBTQ researchers say they
want to be counted

Scientists call for National Science
Foundation's workforce surveys to tally
sexual and gender minorities By K. Langin

INSIGHTS

PERSPECTIVES

1408 Wildfire smoke, a potential
infectious agent

Bacteria and fungi are transported

in wildland fire smoke emissions

By L. N. Kobziar and G. R. Thompson [l!

1410 A gatekeeper for learning

During associative learning, the perirhinal
cortex controls burst firing of sensory neurons
By F. Donato

RESEARCH ARTICLE p. 1435

1411 Adding cognitive connections
to the cerebellum

During evolution, duplication of subnuclei
generates broader cerebellar projections
By M. E. Hatten

RESEARCH ARTICLE p. 1436
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VT speed

Magnetic domain we
limit By M. W. Damels and M. |

REPORT p

1414 Bespoke myelin tailored

to neuron type

Experience changes neural circuits through
myelination of distinct neuron ciasses

By B. vaigini ana M. Monje
Y j

RESEARCH ARTICLE p

RESEARCH ARTIN FA

Molecular hiolegy
FThe ZSWIME ubiquitin ligase mediates
target-directed microRNA degradation
Y. Shiet al
O FUL L TE
DN OLORG /160 ASCIEMNCE ABC9359
Aubiquitin ligase mediates target
directed microRNA decay independently
of tailing and tnmming J Han et al

CONTENTS
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1 tunneling

Jiang et al

1450 Neutron stars
V‘I”Iﬂ?‘\\“ﬁlyr‘( constraints o
neutron-star equation of state and the
Hubble constant T Dietrich et al

nthe

454 Catalysis
Tailored quinones support high-turnover Pd
catalysts for oxidative C=H arylation with O,

1415 Celebrating Marie Tharp Lo ‘ SURMBARY: 4 Salazar et al
Her maps of the ocean floor were i DOLORG/IC 126/ SCIENCE ARDS546 i
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By M. F Romano 4 :" {

POLICY FORUM

1417 Core commitments for field
trials of gene drive organisms

We must ensure that trials are ﬂr'rm'.hﬂ.r‘all\r
politically, and socially robust. publicly
accountable, and widely mnsparent

ByK.C Longetal

BOOKS ET AL.

< Spliceosome
Mechanism of protein-guided tolding of the
active site U2/U& RNA during spliceosome
activation C Townsend et al

W2 FULL TEXT

Nonhuman genomﬁcs
Sequence diversity analyses of an improved
rhesus macaque gﬂﬂomf enhance its
biomedical utility W C Warren et al

1460 Quantum computing
Ouantum computational advantage

photons H.-S Zhong et al

LSing

1464 Coronavirus

SARS-Cov-2 D614G variant exhibits efficient
replication ex vivo and transmission in vive
Y ! How et al

146% Trophic ecology
Novel trophic interactions under climate
change promote alpine plant coexistence

RESEARCH ARTICLE SUMMARY: FOR FULL TEXT P Descombes et al
1420 Datafication of digital natives prbnLbnean e arene
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Relativistic kinematics of a magnetic
soliton L. Caretta et al.
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% Areas to watch
What's coming up in 2021

EDITORIAL p. 5; PODCAST

iN DEPTH

9 Fast-spreading U.K. virus variant
raises alarms

Scientists are scrambling to better
understand effects of a series of worrisome
mutations By K. Kupferschmudt

10 Pfizer's vaccine raises allergy concerns
Polymer in mRNA's "packaging” may cause
rare anaphylactic reactions By J. de Vrieze

12 A health economist confronts Kenya's
pandemic

Edwine Barasa helps guide the government's
response with data—and quiet persistence
By L. Nordling

14 Alaska oil bid alarms scientists
Mapping plan for Arctic refuge ignores risks.
critics say 8y W. Cornwail

i¢t Slowdown in plate tectonics may have
led to ice sheets

Decreased ocean crust production tied to
rapid cooling By P. Voosen

SCIENCE

SCLETNCENMAE. OTE

15 Congress backs research in

2021 spending bill

Modest increases for science complete

4 years of substantial growth despite Trump
By J. Mervis

FEATURES

16 Open access takes flight

As a new mandate takes effect. researchers
and institutions grapple with the trade-offs
of making scientific publications free for all
By J. Brainard

o
N
INSIGHTS

LETTERS

22 NextGen Voices
Defining events: 2020 in hindsight

PERSPECTIVES

25 COVID-19 and cancer in Africa
The impacts of COVID-19 present
substantial challenges and
opportunities in global oncology

By B. W. Addar and W. Ngwa

27 The puzzle of the COVID-19
pandemic in Africa

- More data are needed to understand

the determinants of the
COVID-19 pandemic across Africa
By J. M. Maeda and J. N. Nkengasong
REPORT p. 79

29 RNA-targeted drugs for
neuromuscular diseases

Progress with antisense oligonucleotide
therapies opens a path for future
development By A. Ferlini et al

31 Why polyamide reverse-osmosis
membranes work so well
Inhomogeneities in membrane thickness
and density promote water transport

By G. M. Geise

REPORT p. 72

32 Detecting oxygen changes

in the lungs

Lung airway basal stem cells directly
sense changes In oxygenation
driving lung regeneration

By W. Zacharias

RESEARCH ARTICLE p. 52

POLICY FORUM

34 Mapping the global threat
of land subsidence

Nineteen percent of the global
population may face a

high probability of subsidence
By G. Herrera-Garcia et al

BOOKS ET AL.

37 Science’s irrational origins
Disputes in modern science are settled
with empiricism alone, an approachi
early scholars would have questioned
By I. Yanai and M. J. Lercher

34 Thermodynamics and the
matter of life

A scientist considers life's genesis
through the physics of Exodus

By E. A. Mukamel and A. M. Glaser
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REVIEW

42 Circadian rhythms
Clocks, cancer, and chronochemotherapy
A. Sancar and R. N. Van Gelder

REVIEW SUMMARY; FOR FULL TEXT:
DOI.ORG/10.1126/SCIENCE.ABBO738

RESEARCH ARTICLES

43 Structural biology

Structural basis of antagonizing the
vitamin K catalytic cycle for anticoagulation
S.Livetal

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:

DOI.ORG/10.1126/SCIENCE.ABC5667

44 Transcription

Steps toward translocation-independent
RNA polymerase inactivation by terminator
ATPase p N. Said et al.

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:

DOIL.ORG/10.1126/SCIENCE.ABD1673

45 Stress respoises

QRICH1 dictates the outcome of ER stress
through transcriptional control of proteostasis.
K. You et al.

RESEARCH ARTICLE SUMMARY; FOR FULL TEXT:
DOI.ORG/10.1126/SCIENCE.ABB6896

A6 Batteries
A rechargeable zinc-air battery based on
zinc peroxide chemistry W. Sun et al.

52 Stem cells

Airway stem cells sense hypoxia and
differentiate into protective solitary
neuroendocrine cells M. Shivaraju et al.
PERSPECTIVE p. 32

57 Protein synthesis

Interactions between nascent proteins
translated by adjacent ribosomes drive
homomer assembly M. Bertolini et al.

REPORTS
Cell cycle
64 Atripartite mechanism catalyzes

Mad2-Cdc20 assembly at unattached
kinetochores P Lara-Gonzalez et al.

67 CDC20 assists its catalytic incorporation in
the mitotic checkpoint complex V. Piano et al.
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72 Membranes

Nanoscale control of internal inhomogeneity
enhances water transport in desalination
membranes T.E. Culp et al.

PERSPECTIVE p. 31

76 Materials science
Achieving large uniform tensile elasticity in
microfabricated diamond C. Dang et al

79 Coronavirus

Seroprevalence of anti-SARS-CoV-2 1gG
antibodies in Kenyan blood donors S. Uyoga et al
PERSPECTIVE p. 27

83 Cioud physics

Aerosol invigoration of atmospheric convection
through increases in humidity

T. H. Abbott and T. W. Cronin

66 Protein folding
Evolution of fold switching in a metamorphic
protein A. F. Dishman et al.

90 Active matter

Low rattling: A predictive principle for
self-organization in active collectives
P. Chvykov et al.
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5 Editorial

Alittle better all the time in 2021
By H. Holden Thorp

NEWS p. 6

98 Working Life
Saying yes to help By Angela Q. Zhang
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Multimodal electron microscopy reveals the
three-dimensional nanostructure (gold)

of reverse-osmosis membranes, as well

as the need to control their polymer mass
distribution for improved performance.
Volume reconstructions with nanometer
resolution are used as inputs for water flow
simulations that reveal streamlines (gray;
here, water flows from top to bottom).
Minimizing “dead zones," thereby achieving
a more uniform
density throughout
the membranes, is key
to maximizing water
production. See pages
and 72. Data Visualizati
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108 Viral evolution may herald new
pandemic phase

Scientists worry about another ‘very, very
bad’ wave, argue for stricter control measures
By K. Kupferschmidt

109 Dosing debates, transparency issues
roil vaccine rollouts

U.K. decision to delay booster shots sparks
concerns By J. Cohen

110 Brexit deal secures U.K. access
to research funds

Horizon Europe program will be open
to U.K. researchers By N. Wallace

111 Dismay greets end of U.S. effort

to curb devastating forest pest

States, tribes oppose federal move to end
quarantines and rely on tiny parasitic wasps
to fight invasive beetle By G. Popkin

PODCAST

112 U.S. law sets stage for boost
to artificial intelligence research
Congress authorizes ramp up in Al

spending and backs planning for

a national cloud computing resource
By J. Mervis

SCIENCE sciencemag.org
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afmal studies, miniature antibodies work
within nerves to reverse paralysis
By K. Servic
RANSLATIONAL MEDICINE RESEARCH
1126/SCITRANSLMED.AAZ4197 AND

ANSLMED.ABD7789

SCIENCE
ARTICLE

10.1126/

114 Gene therapy beats
premature-aging syndrome in mice
CRISPR-inspired base editor to be tried on
progeria patients By J. Kaiser

115 Will warming make animals darker—

or lighter?

Long-standing belief that higher temperatures
favor darker variants comes under fire By S. Kean

FEATURES
116 The hole truth
Now that black holes can be studied directly,
scientists wonder whether they really are the
strange beasts Albert Einstein’s theory predicts
By A. Cho
1% Alternatives to hlack holes are scarce
and strange By A. Cho

INSIGHTS

PERSPECTIVES

120 SARS-CoV-2 spillover events
Spillover from mink to humans highlights
SARS-CoV-2 transmission routes

from animals By P Zhou and Z.-L. Shi
REPORT p. 172

116

122 How mice feel each other’s pain or fear
Distinct neuronal pathways mediate

empathy with different affective states

By A. S. Klein and N. Gogolla

RESEARCH ARTICLE p. 153

123 Between a hydrogen

and a covalent bond

The bonds in agueous FHF~ are neither
simple hydrogen nor covalent bonds
By M. Bonn and J. Hunger

RESEARCH ARTICLE p. 160

125 Multikingdom diffusion

barrier control

Plant microbiomes modulate selective
nutrient uptake by regulating diffusion
barriers By W. Busch and J. Chory
RESEARCH ARTICLE p. 143

126 COVID-19 testing:

One size does not fit all

To control the pandemic, testing should
be considered a public health tool

By M. J. Mina and K. G. Andersen

POLICY FORUM

} Coevolution of policy and science
during the pandemic

Recent, high-quality science is being heard,
but unevenly By Y. Yin et al

BOOKS ET AL.

131 Play breeds better thinkers

Children need unstructured exploration

and time to tackle problems that interest them
By K. Hirsh-Pasek
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132 Probed, pierced, and revered
Farth's mantle acts as a metaphor

for the planet's unknowns, for its beauty
and for its fragility By D. P Dixon

LETTERS

133 Stay true to integrated
pest management
By K. Wyckhuys et al

153 Raising standards for global
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14 Response
By i Bovenberg et al

+ Technical Comment abstracts
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57 From Science and other journals
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145 Neurodevelopment
Making
by comparing wiring strategles
for seeing and hearing

A.A. Sitko and L. V. Goodrich

REVIEW SUMMARY: FOR FULL TEXT:
DOLORG/10 1126/SCIENCE.AAZE317

sense of peural development

SEARCH ARTICLES

1" Spliceosome

Mechanism of spliceosome remodeling
by the ATPase/helicase Prp2 and its
coactivator Spp2 R Bai et al
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DOL.ORG/10.1126/SCIENCE.ABE8863

147 HIV

Recapitulation of HIV-1 Env-antibody
coevolution in macaques leading

to neutralization breadth

R S. Roark et al
RESEARCH ARTICLE
DOLORC/10.1126/SCIENCIEE.ABD26G38

143 Plant science

Coordination between microbiota
and root endodermis supports
plant mineral nutrient homeostasis
| Salas-Gonzalez et al.
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145 Multiple sclerosis

A noninflammatory mRNA vaccine
for treatment of experimental
autoommune encephalomyelitis
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152 Neuroscience

Antertor cingulate inputs to nucleus
accumbens control the social transfer
of pain and analgesia

M. L. Srmuth et al
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i66 Chemical physics
Crossover trom hydrogen to chemical
handing R Dereka et al

A Meteorites

Carbonaceous chondrite meteorites
experienced fluid flow within the past
millionyears S. Turner et al.

16 Stellar astrophysics

Lithium pollution of a white dwarf records
the accretion of an extrasolar planetesimal
B. C. Kaiser et al.

177 Coronavirus

Transmission of SARS-CoV-2 on mink
farms between humans and mink and back
to humans B. B. Oude Munnink et al.
PERSPECTIVE p. 120

7% Ocean anoXia

Microbial sulfate reduction and organic
sulfur formation in sinking marine particles
M. R.Raven et al.
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105 Editoriaf

Innovative partnerships

By Sethuraman Panchanathan

20 Working Life
Breaking through language barriers
By Saman Razavi

ON THE COVER

A mouse sperm lacking glycylation swims
in circles. Glycylation is a posttranslational
modification of tubulin that is predominately
found in cilia and flagella, where it contributes
to coordinating axonemal dynein motors that

power the flagellar beating.
Lack of glycylation causes
an abnormal flagellar beat

and results in circular
instead of straight sperm
swimming. This in turn
severely affects male
fertility. See page 144.
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210 News at a glance

IN DEPTH

214 Science could benefit as Democrats
take power

Major shifts on climate and science policy
expected, but political obstacles abound

By D. Malakoff and J. Mervis

z!Y Are monarchs in trouble?

U.S. mulls protection for iconic butterfly,
but some experts say fears overblown
By E. Pennisi

221 Anemone shows mechanism

of rapid evolution

Single genetic switch converts stinging cells
into sticky ones that cling to surfaces

By E. Pennisi

222 Pandemic could mark ‘turning point’
for Chinese science

Despite missteps and government control,
early findings guided other countries’ fight
against the coronavirus By D. Normile

223 Q&A: How to market vaccination
A business expert offers tips for “selling”
COVID-19 vaccines By W. Cornwall

224 COVID-19 measures also suppress
flu—=for now

In downside, trend could weaken
immunity and complicate vaccine
formulation By K. Servick

SCIENCE sciencemag.org

W

FEATURES

225 Fallen giant

Engineering failures and a harsh climate
conspired in the sudden collapse of the

Arecibo telescope. Now, researchers are
planning a rebirth By D. Clery

PODCAST

INSIGHTSS

PERSPECTIVES

230 Herd immunity by infection

is not an option

Difficult lessons are learned from a largely
uncontrolled COVID-19 epidemic in Manaus
Brazil By D. Sridhar and D. Gurdasani

REPORT PP

232 From nuclear clusters to

neutron stars

Measurements of « cluster formation in
nuclear “skins" can improve neutron star
models By O. Hen

REPORT §

233 The language of a virus

Viral fitness and its immune escape can
be modeled by using concepts of natural
language By Y.-A. Kim and T. M. Przytycka

REPORT . 28¢

234 Targeting metabolism to

influence aging

Inhibition of glutamine metabolism promotes
death of senescent cells and improves healthy
life span in mice By C. Panand J. W. Locasale
REPORT P. 265
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On 1 December
2020, four cables
snapped, and
an icon was gone.

235 Behavioral convergence

in humans and animals

Local ecology combines with culture

to produce behavioral variation

in hunter-gatherers By K. Hill and R. Boyd

REPORT P. 292

237 Bioactive lipids in antiviral immunity
Lipids may influence entry, replication, and
clearance and modulate immune responses
By K. N. Theken and G. A. FitzGerald

POLICY FORUM

239 Tracking, targeting, and conserving
soil biodiversity

A monitoring and indicator system can
inform policy By C. A. Guerra et al.

BOOKS ET AL.

242 Fighting the good fight

Fossil fuel advocates may have added
strategic inaction to their arsenal

but there is reason for climate optimism
By A. Hollis

243 Deflating the opaque online

ad bubble

Alightweight book aims a heavyweight
punch at the digital advertising ecosystem
By S. Tadelis

LETTERS
244 Anomalous COVID-19 tests hinder

researchers
By L. R. Robinson-McCarthy et al

245 Data-driven solutions to U.S.
polarization
By P T. Coleman
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245 China is pivotal to ocean’s future
By A. F. Johnson and S. Lidstrém

246 Errata

RESEARCH
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248 From Science and other journals

REVIEW

251 Phylodynamics
Phylodynamics for cell biologists
T Stadler et al

RESEARCH ARTICLES

252 Antifungal immunity
Aberrant type 1 immunity drives susceptibility
to mucosal fungal infections T.J. Break et al.

253 Signal transduction

Noncanonical transnitrosylation network
contributes to synapse loss in Alzheimer's
disease T. Nakamura et al.

254 Coronavirus
Transmission heterogeneities, kinetics, and
controllability of SARS-CoV-2 K. Sun et al.

255 Plant science

Controlled hydroxylations of diterpenoids
allow for plant chemical defense without
autotoxicity J. Lietal.

{

REPORTS

260 Nuclear physics

Formation of a clusters in dilute neutron-rich
matter J. Tanaka et al.

PERSPECTIVE P. 232

265 Aging

Senolysis by glutaminolysis inhibition
ameliorates various age-associated disorders
Y. Johmura et al.

PERSPECTIVE P. 234

271 Immunology
GPER1 is required to protect fetal health from
maternal inflammation A. T Harding et al

276 Plant science

Plant roots sense soil compaction
through restricted ethylene diffusion
B. K. Pandey et al.

280 Plasmonic chemistry
Driving energetically unfavorable
dehydrogenation dynamics

with plasmonics K. Sytwu et al.

284 Virology

Learning the language of viral
evolution and escape B. Hie et al.
PERSPECTIVE P. 233

} Coronavirus

Three-quarters attack rate of
SARS-CoV-2 in the Brazilian Amazon
during a largely unmitigated epidemic
L. F. Buss et al.

PERSPECTIVE P. 230

292 Behavior

Local convergence of behavior
across species T. Barsbai et al
PERSPECTIVE P. 235; PODCAST

296 Quantum gases

Topological pumping of a 1D dipolar
gas into strongly correlated
prethermal states

W. Kao et al.

300 Structural bhiology
Cryo-EM structure of the B cell
co-receptor CD19 bound

to the tetraspanin CD81

K.J. Susa et al.

305 RNA splicing

Structure of a transcribing

RNA polymerase I1-U1 snRNP complex
S. Zhang et al

DEPARTMENTS

213 Editorial
Public debate is good for science
By H. Holden Thorp

215 Editorial

Stem cells on the ballot

By Lawrence S. B. Goldstein and
Robert N. Klein Il

314 Working Life
No use in shouting
By Gabriela Goldberg

ON THE COVER

The 305-meter-wide radio dish of Puertt
Rico’s Arecibo Observatory, as seen fron
above in the late 1980s. For nearly 60 ye
the telescope stood at the vanguard of
astronomy, planetary science, and atmo
spheric science. On 1 December 2020, it
heavy instrument platform collapsed aft
the failure of its sus|
sion cables. Researc
are examining the
causes of the disast
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for rebuilding. See p
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325 New mutations raise specter of
‘immune escape’

SARS-CoV-2 variants found in Brazil and
South Africa may evade human antibodies
By K. Kupferschmidt

33; Disgraced COVID-19 studies are still
routinely cited

Journal mentions of studies based on
disputed data from Surgisphere often fail to
clearly flag retractions By C. Piller

332 Controversial study says U.S. labs
use 111 million mice, rats

Figure 1s more than seven times some
estimates, but critics say analysis 1s flawed
By D. Grimm

POLCAST

i What causes IBS pain? Maybe
immune flare-ups

New study suggests certain foods trigger a
localized reaction in the gut By J Couzin-Franke!

PODCAST

i Global temperatures in 2020 tied
record highs

Defying cooling from La Nifia, warming planet
speeds toward breach of climate targets

By P Voosen

SCIENCE sciencemag.org

FEATURES

Phase separation. an idea about how

ce

functions into dropietlike compartments,

‘i Separation anxiety

lIs organize their contents and

has divided biologists
By M. Leslie

INSIGHTS

P

-5 Drivers of mosquito mating
Light cycie genes and environmentai
and chemical cues modulate male
mosquito swarming By N. C. Manoukis
RE

ERSPECTIVES

PORT . 11

084"

341 Snapshots of a light-triggered
transition

A new method captures real-space movies
of ordered states on ultrafast time scales
By A. Kogar

REPORT p. 371

345 Thermopower and harvesting heat
A metric to compare low-grade
heat-to-electricity conversion can be
misleading By X. Shiand J. He

344 A host metabolite promotes
Salmonella survival

Succinate 1s used by Salmonella in difterent
ways when it is in macrophages or the gut
By J.P.Lynchand C. F. Lesser

REPORT p. 400

' Racing against unwanted
isomerization

Control of relative reaction rates paves the
‘way for (Z)-alkene stereochemical retention
By S. J. Malcolmson

REPORT p. 380

5757 Sex differences in immune
responses

Biological sex differenices i imrunity
potentially underlie male bias for
severe COVID-19

By T Takahashi and A. lwasak:

44 Retrospective:

Masatoshi Koshiba (1926-2020)
Innovative founder of neutrino astronomy
By M. Nakahata and A. Suzuki

POLICY FORUM

440 Rethinking immigration policies for
STEM doctorates

Many Ph.D’s follow an inefficient path to
green cards through visas aimed at
entry-ievel workers By M. Roach and J. Skrentny

BOOKS ET AL.

353 Darwin and human evolution

An anniversary appraisal of The Descent

ot Man probes the naturalist's

prescience and prejudices By £. L. Milam
354 A barrier breaker's

complicated legacy

Certain of her own exceptional nature

Elizabeth Blackwell dismissed those who

aided her By L. Stark

LETTERS

345 Shortfin mako sharks speeding
to the brink

By D W. Sims et al

355 Mediterranean sharks and rays
need action
By M. Milazzo et al
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356 Tilapia farming threatens
Brazil's waters
By P Charvet et al.
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358 From Science and other journals

REVIEW

361 Neurodevelopment

Mapping the molecular and cellulas
complexity of cortical malformations
E Klingler et al

REVIEW SUMMAR “OR FULL TEXT:
DOI.ORG/10. 1126 /SCIENCE.ABA4517

RESEARCH ARTICLES

Chromatin

362 JARID2 and AEBP2 regulate PRC2
in the presence of HZAK119ubl and
other histone modifications
V. Kasinath et al
RESEARCH ARTICLE SUMMARY,
FOR FULL TEXT
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363 Regulation of the Dotl histone
H3K79 methyltransferase by
histone H4K16 acetylation
M. 1. Valencia-Sanchez et al.
RESEAFCH ARTICLE SUMMARY
FOR FULL TEXT:
DOLORG/10.1126/SCIENCE.ABC6663

- 364 Single-cell genomics

Developmental cell programs are
co-opted in inflammatory skin disease
G. Reynolds et al

DOIL.ORG/10.1126/SCIENCE.ABAG500

RESEARCH ARTICLE SUMMARY: FOR FULL TEXT:"

i5i Planet formation
Bifurcation of planetary building blocks
during Solar System formation

T Lichtenberg ot ai
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471 Ultrafast microscopy

Ultrafast nanoimaging of the order
parameter in a structural phase transition
T Danz et al

SPECTIVE p. 341

a7 Surface chemistry
Unraveling CO adsorption on model
single-atom catalysts J Hulva et al

3530 Organic chemistry
iridium-catalyzed Z-retentive
asymmetric allylic substitution reactions
R Jiang et al

PERSPECTIVE p. 345

386 Convergent evolution

Convergent evolution of pain-inducing
defensive venom components In spitting
cobras T.D. Kazandnan et al

PODCAST

390 Solar cells

Nanoscale localized contacts for high fill
factors in polymer-passivated perovskite
solar cells J. Peng etal

396G Sexual dimorphism
Transvection regulates the sex-biased
expression of a fly X-linked gene

C. C. Galouzis and B. Prud’homme

400 Host defense

Host succinate is an activation signal for
Salmonella virulence during intracellular
infection G. Rosenberg et al

PERSPECTIVE p. 344
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225 Editorial
Target student mental well-being
By Alan . Leshner

434 Working Life
A department terminated By Paul Bierman

ON THE COVER

Some cobras, such as this Mozambique
spitting cobra (Naja mossambica), use venom
spitting as an effective long-range defense
mechanism. The three origins of venom
spitting in snakes coincide with convergent
changes to venom composition, allowing
venom to serve a defensive function by pro-
ducing enhanced pain
in the recipient. These
findings emphasize that
evolution can funnel
complex adaptations
down repeatable path-
ways. See page 386.
Photo: Guy Edwardes/
NPL/Minden Pictures

AAAS Meeting Program
New Products.......coooeeviicviiecinnn ”
SECIBIEE CUTCBES .punnisvsossonsimimmsssmisss e 43

C © 2021 by the American Assaciation for
M\S(H;)t

d change of addres

s indexed in the R

the Advancement of Sc
1). Domestic institutional subscription (51 issues) $2148; Foreign postage extra: Air
8122 Publications Mail Agreement Number 1069624 Printed in the U.S.A

s 10 AAAS. PO Box 96178, Washington, DC 20090~
under circumstances nm failin,

s Guide {c

ience. The title SC

;Eisareg
t delivery:

dent. and

Single-copy sales: $15 each plus shipping and

Mmt\u ar L Act can be obtaned

odical |

22 JANUARY 2021 » 371 1SSUL 6527 321

VOL




29 JANUARY 2021 « VOLUME 371 « ISSUE 6528

AEWS

IN BRIEF

A44 News at a glance
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447 Trump downplayed the cost

of carbon. That's ahout to change
Biden administration set to update the
‘social cost of carbon™ used in greenhouse
regulations By P. Voosen

PODCAST

£48 Vaccinemakers ponder how

to adapt to virus variants

Moderna aims to develop booster shot
to counter mutations By K. Kupferschmidt

149 Ex-vaccine chief reflects

on triumphs, failures and Trump

Warp Speed's Moncef Slaoui discusses the
troubled rollout of COVID-19 vaccines and
how to stop the next pandemic By J. Cohen

450 Once again, physicists ask,

how magnetic is the muon?

First new result in 15 years could signal new
particles ByA. Cho

451 Siberia may be long-sought site
of dog domestication

Ancient DNA from people and dogs traces
start of long companionship

By D. Grimm
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452 Biden breaks new ground
with science team picks

In firsts, science adviser elevated to Cabing
and life and social scientists will hold top
White House jobs By J. Mervis

FEATURES

454 Death detective

Aveterinarian traces how animals die,
finding new threats to people and wildlife
By K. Kupferschmidt

INSIGHTS

PERSPECTIVES

458 Increased tropical cyclone risk
to coasts

The trends in tropical cyclones point

to more frequent strong storms near land
By S. J. Camargo and A. A. Wing

REPORT p. 514

460 Translating viral vaccines

into immunity

How adenoviral vaccines orchestrate
adaptive immunity from innate responses
is uncovered By J. A. Juno and S. L. O'Connor
REPORT p. 521

461 Colony-specific dialects

of naked mole-rats

Colony dialects are learned in early life
but are modulated by the reigning queen
By R. Buffenstein

REPORT p. 503

In Ivory Coast, veter

Fabian Leendertz ‘ii‘aps_‘
bats to test for Ebola virus.

462 Targeting enzyme aging

Age-associated changes in enzyme activity

drive aging in mice and are possible drug
targets By F. Becker and K. L. Rudolph
RESEARCH ARTICLE p. 483

464 Lessons in antiviral immunity
Immune responses to SARS-CoV-2 reveal
regulation and dynamics of lymphocytes
By J. L. Hope and L. M. Bradley

466 Insights from SARS-CoV-2 sequences

Analysis of viral sequences can tell us how
SARS-CoV-2 spreads and adapts
By M. A. Martin et al.

POLICY FORUM

468 China can help solve the debt
and environmental crises

China could implement debt-for-nature
and debt-for-climate swaps to protect
the environment and reduce global debt
By B. A. Simmons et al.

BOOKS ET AL.

471 The human voice, in all its
idiosyncratic glory

A deep dive into voice research covers
lyrical lilts, gargled rasps, and
everything in between By E. E. DiRenzo

472 Exploring the origins

of urban living

Ancient human settlements are
brought vividly to life in

an engaging new analysis

By B. R. Hassett
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The new American president taking office
in January faces a host of urgent problems,
the still raging COVID-19 pandemic being
only the most obvious. This month's special
report is about the science-based solutions
that the Biden administration can begin
implementing right away.

lllustration by Egle Plytnikaite.
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Black Lives Matter takes the baton
from the Civil Rights Movement
By Aldon Morris
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The Origin of Home
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| ABlack Lives Matter protest last August

; at the National Mall in Washington, D.C.,
honored the 57th anniversary of the historic
March on Washington during the Civil Rights
Movement. Successful movements require
organization, strategy, and material and cultural
resources that largely emanate from within
the community experiencing injustice.
Photograph by Mel D. Cole.
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National Service Scheme as a
Laboratory of Emotional Intelligence

M 5 Sodha®, Anshumali Sharma and ** Rashmi Soni***

National Service Scheme (NSS) is an Indian  government-
sponsored public service program conducted by the Mimstry of Youth
Affairs and Sports of the Government of India. Popularly known as
NSS, the scheme was launched i Gandhiji’s birth centenary vear,
1969. The Education Commission headed by Dr. D.S. Kothari (1964-
66) recommended that students at all stages of education should be
assoctated with some form of social service. This was taken into account
by the State bducation Ministers during their conference in April 1967
and they recommended that at the umiversity stage. students could be
permitied to join the National Cadet Corps (NCC) which was already in
existence on a voluntary basis and an alternative to this could be offered
to them 1n the form of a new programme called the National Service
Scheme (NSS). Promising sportsmen, however, should be exempted
from both and allowed to join another scheme called the National
Sports Organization (NSO), mn view ot the need to give prionty to the
development of sports and athletics.

The maim objectives of NSS are to understand the community,
identify the needs and problems of the community, develop among
themselves a sense of social and civic responsibility, develop
competence required for group living and sharing of responsibilities.
acquire lcadership qualities and democratic attitudes etc. Students
undergo major physical and psychological changes n their teenage. It
is considered as a highly emotionally charged period of life. During this
period there are enormous changes in the person’s social interactions and
relationships especially in their relationship with the community. There
is also difficulty m building up and keeping healthy relationships. The
ability to manage one’s emotions 1s important in attaining a successful
carcer. Here comes the importance of the development of Emotional
Intelhigence n NSS students.

East or West, North or South, youth everywhere, is in a state of
restlessness and revolt. It was so in the past and it shall be so in future
as well, howsoever glamorous and glittering the social fabric might
become, and howsoever secure and stable they might feel under the
new indulgence. The young have never rested on their past laurels; nor
have they felt contented with their present possibilities. The chords of
their impulses, instincts and intuitions are always vocal and vibrant.
No doubt, the problems of youth in different parts of the world, under
differcnt socio-political systems, differ in form and content. But it is

*Education Department, University of Lucknow, Lucknow-226007,
Former Vice Chancellor Devi Ahilya, Lucknow and Barkatulla
Universities. Email: msodha@rediffmail.com
“ESpecial Liaison Officer; NSS Government of Uttar Pradesh and Head, <.,
Geology Department. JN. P.G. College, Lucknow-226001 \\ 'f)\
i Associate Professor and Head  Department Education. JN.P G
College, Lucknow-220001
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{ In This Issue ‘ The turn of the millennium made it evident thatr Information
1 [TEMS PaGe | and Communications Technology {ICT) would soon bring sweeping
Afticies | changes to the management and governance landscape across the world.

Using ICT to Cope With the Impact of COVID- [t was only a matte_r of time before by-the-minute advancgmem.s in ICT
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the student adjusting to the process.

Inclusion implies a radical reform of the institution in terms of
conviction and philosophy followed with curriculum, assessment,
pedagogy, grouping of students and the institutions environment
and ethos. 1t is based on a value system that welcomes, respects, and
celebraies diversity arising from gender, nationality, race, language of
origin, soctal background, religion. class and caste, level ol educational
achievement, disability, etc.

The tundamental principle of the inclusive mstitution 1s that all
students should leam together, wherever possible and that regular
institutions must recognize and respond to the diverse needs of their
students. while also having a continuum of support and services 1o
match these needs.

Inclusive institutions are the “most effective” at building solidarity
between students with spectal needs and their peers.

Adl ol this requires a major shift in the way we look at educauon.
This shift in thinkmg is based on the behef that changes made n
experiencing difficulties can benefit all students.
Within such a fermulation, those students who are Currcmly seen

response Lo students
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R Nagaraj* and C Sivapragasam®*
Of the many innovative recommendations in the National
Education Policy (NEP)-2020, the recommendation t¢ give more
autenomy to mstitutions and faculty members to design curriculum,
pedagogy and assessment methods is highly welcome. The need for
creative thinking and competence m higher order skills m students
have been recognized by many across the globe [ 1-3], but its effective
implementation 1s lagging in the Indian higher education system which
is mostly dominated by teacher-centred learning. There are some good
initiatives by many institutions which have gone for NBA accreditation
of their programmes but such initiatives are yet to receive recognition
beyond the institution boundary. The recommendation in NEP-2020
will certainly break this barrier in the days to come.

Proposed Model

This article proposes a model for improving the quality of teaching
learning (Figure 1) by increasing ihe participation of the students and
industry personnel at different levels. A partial implementation of this
model mm terms of allowing faculty members to have fiexibility m
designing assessment methods tor a given course 1s already i place
at the Kalasalingam Academy of Research and Education (KARE).
AL first stage, for a given course, a faculty comes up with a set of
assesstnent methods which promote higher order thinking such as mim
project, model development, eld visit, experimental design, open book
test, evaluation by mdusiry personnel as well as peer evaluation. ‘T he
other conventonal assessment methods such as quizzes and writien
exams can be retained but with greater emphasis on higher order

thinking guestions. For each ol the assessment methods chosen, proper

justificauion has (o be given. This can become an mmportant docuiment

along with the course plan tor the course. At the second stage. this
document 1s made available to students and industry personnel 1o
invite their suggestions. When students are made part of the design of
the assessment methods itselt, their interest m the course is expecied
to merease even betore the course ts taught. The student will most
likely begin to see the faculty as a facilitator of ellective learning. The
involvement of imdusiry personnel at the stage ol design ol assessment
methods will add lot of practical values to impart necessary skills
in students e oimprove thew emplovability. It 1s better to nchude
assessment by mdustry personnel as one of the mandatory assessiment
meihods. atleast for those courses which are most important from the
employability

perspecuve.

" Vice Chanceldlor, Kalascalingam sAcadeniy of Rescarcl and Loucaiion. Anand Vagar
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Sustainable Development and Higher
EEducation: Initiatives of Rajiv
Gandhi University, Arunachal Pradesh

Saket Kushwaha*, A Mitra**, D N Das*** and Anamika Yadav#**+**

It is a well known fact that higher education is key to development.
This 1s because the human resources play a crucial role in sustaining
the pace of economic development through continuous upgradation
of productivity of both labour and capital. However, the concept of
economic development has been changing over a period of time. In the
early 1980’s a new concept of development emerged as a reaction to
negative experiences of development which is known as sustainable
development. The concept sustainable development may be interpreted to
mean the development which can be sustained in the long run. Sustainable
development is a process in which economic and social welfare of the
people can be maximized with mimimum damage to our environment
and ecology. Thus, sustainable development has been defined in many
ways, but the most frequently quoted detinition 1s trom  the document
‘Our Common Future’ known as the Brundtland Report. It defined,
“Sustainable development as the development that meets the needs of the
present without compromising the ability ol future generations to meet
their own needs.” The concept of sustainable development emerged in
Brundtland Commuission in 1987 and popularized in the United Nation
Earth Summit in Rio-de-Janerio in 1992, In the earlier one there was
emphasis on environmental conservation and sustainable development.

However, the United Nations General Assembly in 2015
broadened the idea of sustainable development by covering various
social and economic development issues like poverty, hunger, health,
education. global warming. gender equality, water, sanitation, energy,
urbanization, euvironment and social justice. It has set 17 global goals
which are known as sustainable development goals (SDGs). These goals
of sustainable development envisage a society free from poverty and
economic dependence on others. tree from prejudice and traditional
thinking. free from fear, discrimination, injustice, ntolerance and
violence and also free from msensiuivity towards different forms of
lite and environment. It calls for a society where economic, academic,
social and environmental needs of the future generation could be met
successtully. Now, the question arises how the higher education of India
in general and the umversities, in particular can play an important role
in achieving the sustainable development goals. This paper atiempis
to highlight these dimensions considerg the catalyzing role of Rajiv
Gandhi University, [tanagar in developing trained human resource at
regional level i this remote part of India to work towards achieving
SDGs.

e Chancellor: Rainv Ganehi University. ltanagar-79111 2 (Arunackal Pradesh)

=*Semor  Professor, Departmienis  of - Econoniics,  Rain Ganahe - University,

ltanagar-791112 (Arunachal Pradaesh)
#REDrofessor. Department of Zoology, Rajiv Gandhi University. Itanagar-791112

(Arunachal Pradesi

“dssistant  Projessor;,  Department of  Education, Rajiv- Gandhi University.
Itanagar-791112 (Arunachal Pradesh). E-mail: anamika yadav@rgu.ac.in
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Moving towards Education w1th0ut ,@\%\

Examinations i

Neeraj Saxena*

The global COVID-19 pandemic slammed brakes on the academic
cycle at a time when the students were ready for the end semester/year
examinations besides lakhs of school-leaving students aspiring to pursue
professional/ higher courses, waiting to take competitive examinations/
tests. The stunning unprecedented scenario has sent academicians into
a huddle thinking hard about the options to complete the academic year
by conducting the examinations. As embedded presently, examinations
serve as checkpoints for both the learner and the certifying bodies and in
handing them out an acknowledgement that a certain level of education
(unfortunately not the competence or proficiency) has been acquired. But
is it not surprising that education content and delivery have changed over
the last two centuries, but examinations have not? By examinations in
this article, I confine to the proctored test of fixed duration conducted by
an authorized/ certification body and demanding recall of predetermined
content, in the answer sheets. Sadly, the efforts during the pandemic,
as evident from the array of webinars on examination/ online courses,
have been about how to stop copying of answers instead of getting better
answers and hardly anyone speaks about the assessment of everything
else that makes a graduate well-rounded!

The idea of examination seems to have percolated into the
education system, geared up as it has been for mass production of trained
workers aligning with the needs of the industrial age. Examinations
in the education (prescriptive learning as [ would call) that we have
had, have been extensively used for facilitating clearing the grades,
upwardly progression, conferring degrees, admitting people into elite
folds ete, basically for grading, segregating and labelling scholars. They
have also been used to admit students whenever the supply has been
overwhelmingly higher than the demand and in the process created a
highly competitive, at times cut-throat. environment that rejects the
majority. What’s more striking 1s that each individual 1s admittedly
unique and different in the terms of abilities, proclivities and capacities.
yet the same yardstick or battery of tests is used to grade each individual
and label her/him as passed or failed. Can a human pass or fail? Only
an object meeting or not meeting predetermined parameters can. So do
examinations fit into the learning process and academic transactions?
Why not check a person for what she or he can do? Why identify a
person with what he cannot do or is lacking in? Should not there be an
assessment of what the person can improve upon n further? Why not
empower a person to chart her/his own learning trajectory that aids in
unleashing the full potential?

Before delving deep to explore answers to these questions, let’s

see if the ferm “examination” itselt 1s the right word or expression at

* Adviser, Institutional [ deve /Hl)lhf t C V// All India Council for Tec /ml( al Education

(AICTE} Nelson Mandela Marg, New Delin-110070. E-mail. advidc@aicte-india

. #Let’sBeatCoronaTogether org
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