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American Journal of Physics Vol.89, No. 1 January, 2021

AMERICAN
JOURNAL

of PHYSICS

CODEN: AJPIAS
ISSN: 0002-9505

Volume 89, No.1
January 2021
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EDITORIAL

In this issue: January 2021

GUEST EDITORIAL

Online administration of research-based assessments
LETTERS TO THE EDITOR

Neumann, but hold the von

Avoid propagation of typos with numerical methods
Ball bearings and bearing balls

A cabinet of curiosities

PAPERS

An optical n-body gravitational lens analogy

Sun glints and luminous wriggles by the seashore

Rabi oscillations, Floquet states, Fermi's golden rule, and all that: Insights from

an exactly solvable two-level model
Calculating spin correladons with a quantum computer

Equilibrium probability distribution for number of bound receptor-ligand
Complexes

Six textbook mistakes in computational physics
Teaching college writing from a physicist's perspective
A vertical race up and back down with and without drag

High-speed escape from a circular orbit
Of balls, bladders, and balloons: The time required to deflate an elastic sphere

Chaos in the monopole ion trap
Meodeling and measuring the non-ideal characteristics of transmission lines
INSTRUCTIONAL LABORATORIES AND DEMONSTRATIONS

Standing waves in a coaxial cable: A simple and low-cost experiment for an
instructional wave laboratory

A demenstration of quantum key distribution with entangled photons for the
undergraduate laboratory

(Continued)

Beth Parks

Alexander R. Kloiz
B. H. Suits

Rod Cross

Sedn M. Stewart

Markus Selmke
R. De Luca
R. Merlin

Jed Brody and Gavin Guzman
Tuhin Chakrabortty and Manej M.
Varma

Alexandros Gezerlis and Martin
Williams

Kristen L. Thompsen, Anthony N.
Kuchera and John N. Yukich

Carl E. Mungan, Seth T, Rittenhouse
and Trevor C. Lipscombe

Philip R. Blance and Carl E. Mungan

Don S. Lemons and Trevor C.
Lipscombe

Edgar Perez and John Essick

. 5. Bobowski

Vinicius M. Lenart, Romeu M.
Szmioski, Rozane F. Turchiello and
Sergio L. Gomez

Aayam Bista, Baibhav Sharma and
Enrigue ]. Galvez
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American Journal of Physics Vol.89, No. 2 February, 2021

AMERICAN

JOURNAL

CODEN: AJPIAS
. ISSN: 0002-9505

Volume 89, No.2

of PHYSICS February 2021
EDITORIAL
129  In this issue: February 2021 Beth Parks
BACK OF THE ENVELOPE
131 When to postpone approximating: The Rule of 69.3ish Sanjoy Mahajan
PAPERS
134 Onlevitation by blowing Paul K. Newton and Y. Ma
143  Bouncing on aslope Rouben Rostamian, Ana Maria Soane
and José M. Tavares
147 Investigating t. for bouncing balls Paul ]. Hatchell
157  Basics of sound in air: Correspondence with electromagnetic waves Ulrich Ziircher
164  d'Alembert digitized: A wave pulse method for visualizing electromagnetic .- Ross Hyman, Nathaniel P. Stern
waves in matter and for deriving the finite difference time domain method for and Allen Taflove
numerically solving Maxwell's equations
172 Introducing SU(3) color charge in undergraduate quantum mechanics Brandon L. Inscoe and Jarrett L.
! Lancaster
185 Length as a paradigm for understanding the classical limit Mark G. Kuzyk
200 Boosting vector calculus with the graphical notation Joon-Hwi Kim, Maverick S. H. Oh and
Keun-Young Kim -
INSTRUCTIONAL LABORATORIES AND DEMONSTRATIONS
210  Spatial structuring of light for undergraduate laboratories Sergei Panarin, Jonas Miiller, Shashi
Prabhakar and Robert Fickler
220 Index matching computerized tomography Vincent Daley, Owen Paetkau and
Mark Paetkau
BOOK REVIEWS
227 A Student's Guide to the Schrédinger Equation David Derbes



LIBRARY, RIE, AIMER

CURRENT CONTENT ALERT SERVICES

American Journal of Physics Vol.89, No. 3 March, 2021

AMERICAN
JOURNAL

CODEN: AJPIAS
ISSN: 0002-9505

Volume 89, No.3

of PHYSICS March 2021
EDITORIAL

233 In this issue: March 2021 Bg 5Purks
PAPERS

235  The sun diver: Combining solar sails with the Oberth effect
244  Different scenarios of shrinking surface soap bubbles

253 High-speed visualization of soap Ehns bursting dynamics

261  Mechanical approach to surface tension and capillary phenomena

267  Understanding and enhancing the impact-induced tension of a falling chain

277 Resolving tensions surrounding massive pulleys
284  Eddy currents in multilayer coils
291  How much electric surcharge fits on ... a “white dwarf” star?

300 Transport through quantum dots: An introduction via master equation
simulations

307 Quantum composer: A programmable quantum visualization and simulation

tool for education and research

317  Active learning in a graduate quantum field theory course
324  Physically significant phase shifts in matter-wave interferometry

Cotyn A. L. Bailer Jones

Matitéo Clerget, Alexandre Delvert,
aurent Courbin and Pascal Panizza

) Arseny A. Volodko and Alexander E.

Dubinov

Marc Durand

J. Pantaleone

D. I. Durian, J. Kroll and E. |. Mele

Igor N. Gorbatyy and lana P. Zhura

Parker Hund and Michael K-H.
Kiessling

Robert A. Bush, Erick D. Ochoa and
Justin K. Perron

Shaeema Zaman Ahmed, Jesper
Hasseriis Mohr Jensen, Carrie Ann
Weidner, Jens Jakob Serensen,
Marcel Mudrich and Jacob Frifs
Sherson

G. Peter Lepage

Chris Overstreet, Peter Asenbaum and
Mark A. Kasevich
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American Journal of Physics Vol.89, No. 4 April, 2021

CODEN: AJPIAS
ISSN: 0002-9505

AMERICAN
]OURNAL Volume 89, No.4
Of PHYSICS April 2021’ .

EDITORIAL
337  Inthis issue: April 2021 Beth Parks
BACK OF THE ENVELOPE
339 How far can planes and birds fly? Sanjoy Mahajan
PAPERS
342  The mobile phone as a free-rotation laboratory Michael S. Wheatland, Tara Murphy,
' ) Daniel Naoumenko, Daan van
Schijndel and Georgio Katsifis
349  Euler’s rigid rotators, Jacobi elliptic functions, and the Dzhénibiekov or tennis Christian Peterson and William
racket effect Schwalm
358  The rolling elliptical cylinder Johan Lindén, Kjell-Mikael Killman
and Markus Lindberg
365  Evaluating wind turbiné power coefficient — An undergraduate experiment Edward W. K. Chan, Ken K. K. Tsung,
: Terence K. K. Chan and Nai-Ho
Cheung
370  Frequency-dependent capacitors using paper Bart H. McGuyer
372 Plasma generation by household microwave oven for surface modification and Benjamin K Barnes, Habilou Ouro-
other emerging applications Koura, Justin Derickson, Samuel
Lebarty, Jesudara Omidokun,
Nathan Bane, Othman Suleiman,
Eguono Omagamre, Mahdi J.
Fotouhi, Ayobami Ogunmolasuyi,
Arturo Dominguez, Larry Gonick
and Kausik §. Das
383  Acoustic levitation and the acoustic radiation force David P. Jackson and Ming-Hua
Chang
393  Tesla's fluidic diode and the electronic-hydraulic analogy Quynh M. Nguyen, Dean Huang,
Evan Zauderer, Genevieve
Romanelli, Charlotte L. Meyer and
Leif Ristroph
403 A guide for incorporating e-teaching of physics in a post-COVID world Daniel |. O'Brien
413  The Persico equation for minimum uncertainty states Vincenzo Barone
418  The bound-state solutions of the one-dimensional hydrogen atom Rufus Boyack and Frank Marsiglio
426 A first encounter with the Hartree-Fock self-consistent-field methed Robin Santra and Michael Obermeyer
COMPUTATIONAL PHYSICS
437  Digital imaging of a random walk by computer simulation: Using a simple Swayamshree Patra, Swagata Dey,
model to interpret the effects of finite spatio-temporal resolution Krishanu Ray and Debashish
Chowdhury

(Continued)
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American Journal of Physics Vol.89, No. 5 May, 2021

AMERICAN

JOURNAL

CODEN: AJPIAS
ISSN: 0002-9505

Volume 89, No.5

of PHYSICS May 2021
EDITORIAL
449  In this issue: May 2021 Beth Parks
LETTERS TO THE EDITOR
451  Manhattan project patents and S-Numbers explained Bill Streifer
452 Bouncing ball impacts Rod Cross
453 Jerrold Zacharias, a passionate educator Rainer Weiss
PAPERS
454 A geometric method to locate Neptune Siddharth Bhatnagar, Jayanth P.
Vyasanakere and Jayant Murthy
459  Gutterballs and rolling downthe tubes o Keith Zengel
465  Application of the Helfrich elasticity fhéory to the morphology of féd blood cells L. Martinez-Balbuena, A. Arteaga-
- ’ Jiménez, E. Herndndez-Zapata and
E. Urrutin-Bufiuelos
477  Using mobile-device sensors to teach students error analysis Martin Monteiro, Cecila Stari, Cecila
Cabezg and Arturo C. Mart{
482  Space-time computation and visualization of the electromagnetic fields and Matthew . Filipovich and Stephen
potentials generated by moving point charges Hughes
490  Magnetic diffusion, inductive shielding, and the Laplace transform Alexander E. Krosney, Michael Lang,
Jakob J. Weirathmueller and
Christopher P. Bidinosti
500  Schradinger's equation as a diffusion equation Katsunori Mita
511 Two-body bound states through Yukawa forces and perspectives on hydrogen Hentvique L. Ennes, Moira 1. Gresham
and deuterium and Alexander F. Shaw
521  Particle velocity = group velocity: A common assumption in the different theories ~Nathan Lima and Ricardo Karam
of Louis de Broglie and Erwin Schrodinger
529 A guide to the literature of the finite rectangular well B. Cameron Reed
535  Simple derivation of the explicit forms of quantum-mechanical fundamental Ye-Jun Xu, Xiu-Chun Ding, i-Zhu
representations Perg and Shu-Dong Fang
538 A simple model system to study coupled photonic crystal microcavities Alain Perrier, Yoan Guilloit, Elodie Le
Cren and Yannick Dumeige
BOOK REVIEWS
546  The Science of Learning Physics: Cognitive Strategies for Improving Instruction.  William [. Mullin
547  Fly by Night Physics: How Physicists Use the Backs of Envelopes Lawrence Weinstein
PAPERS
548  Erratum: “Feynman, Lewin, and Einstein download Zoom: A guide for Daniel |. O'Brien

incorporating e-teaching of physics in a post-COVID world”
[Am. . Phys. 89, 403 (2021)]
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American Journal of Physics Vol.89, No. 6 June, 2021

AMERICAN TSN o002 0505
JOURNAL

Volume 89, No.6

of PHYSICS June 2021
EDITORIAL
553  In thisissue: June 2021 Beth Parks
555  Statistics, updates, and changes at AJP Beth Parks
BACK OF THE ENVELOPE
557  Naive Bohr-type quantization for power-law potentials Jacob Katriel
PAPERS o : y
559  Interception and rendezvous: An intuition-building approach to.orbifal dynamics Eric M. Edlund
567  Why does water shoot higher if we partially block the garden hose putlet? Mohammad-Reza Alam
575  Not the garden hose instability: Wavelength selection ina buickling garden hose  Tianyi Guo, Xiaoyu Zheng and Peter
T ) : Palffy-Muhoray
583  Enetgy loss and jerk on the loop-the-loop Karl C. Mamola and William A. (Toby)
] Dittrich
589  On viewing the Himalayas from the plains Vijay A. Singh and Arnav Singh
596  ArduinoTM microprocessors as a platform for modeling framework labs Matihew J. Farrar
603  Fréedericksz transition on air Juliette Plo, Dikya Sadi, Elio Thellier,
Pavel Pieranski, Mehdi Zeghal and
Patrick Judeinstein
612 Algorithmn to visualize a 3D normal surface in anisotropic crystals and the Luis Oscar Gonzilez-Siu, Martha
polarization states of the o- and e-waves in uniaxial crystals Rosete-Aguilar and Neil C. Bruce
618  Searching a quantum database with Grover’s search algorithm Ben Kain
627 A new look at quantal time evolution Aparajita Bhattacharyya, Jayania K.
; Bhattachatjee and Debabrata Sinha
634 Gravitational time dilation, free fall, and matter waves Anna P. Czarnecka and Andrzej
Czarnecki

639  Gravitational waves physics using Fermi coordinates: A new teaching perspective Matteo Luca Ruggiero

INSTRUCTIONAL LABORATORIES AND DEMONSTRATIONS
647  Soil analysis using a 2" Nal gamma detector Rebekah Aguilar, Patrick Powers, Nina
Abramzon and P. B. Siegel
BOOK REVIEWS
655  Every Life on Fire: How Thermodynamics Explains the Origins of Living Things ~ Harvey 5. Leff
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American Journal of Physics Vol.89, No. 7 July, 2021

AMERICAN S

JOURNAL
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CODEN: AJPIAS
ISSN: 0002-9505

Volume 89, No.7

Of PHYSICS July 2021
EDITORIAL
661  In this issue: July 2021 Beth Parks
PAPERS
663  Hysteresis in a simple V-shaped spring-mass system Christopher Ong
666  Rock and roll of an ellipse G. R. Heppler and G. M. T.
YL S D’Eleuterio
677 Oscillation of a balanced hollow cylinder onan inclined ‘plarie Viﬂ:feo Abstract Icon R. De Luca
683  The true story of Newtonian gravity . Eugene Hecht
693 Scattering problems via reagl-time wave packet scattering ; M. Staelens and F. Marsiglio
702 Aninteractive gravitational-wave detector model for museums and fairs S. J. Cooper, A. C. Green, H. R.
. : ’ Middleton, C. P. L. Berry, R.
Buscicchio, E. Butler, C. J. Collins,
C. Gettings, D. Hoyland, A. W.
Jones, . H. Lindon, I. Romero-Shaw,
S. P. Stevenson, E. P. Takeva, S.
Vinciguerra, A. Vecchio, C. M.
Mow-Lowry and A. Freise
713  Integrating numerical modeling into an introductory physics laboratory Digna Sachmpazidi, Manuel Bautista,
Zbigniew Chajecki, Claudio
Mendoza and Charles Henderson
721  Haidinger-Michelson rings in white light Youssef El Azhari and Said Tagmouti
INSTRUCTIONAL LABORATORIES AND DEMONSTRATIONS
730  Rubidium isotope shift measurement using noisy lasers Theodore J. Bucci, Jonathan Feigert,
’ Michael Crescimanno, Brandon
Chamberlain and Alex Giovannone
BOOK REVIEWS
739  Energy and Entropy: A Dynamic Duo Eric Johnson




LIBRARY, RIE, AIMER

CURRENT CONTENT ALERT SERVICES

American Journal of Physics Vol.89, No. 8 August, 2021

AMERICAN

JOURNAL
of PHYSICS

CODEN: AJPIAS
ISSN: 0002-9505

Volume 89, No.8

745
747

749

751

769

776
783
789

793
799

806

815
817

818

EDITORIAL

In this issue: August 2021

Supporting student success

BACK OF THE ENVELOPE

Bending of starlight by gravity
PAPERS

Resource Letter RP-1: Race and physics

The force required to operate the plunger on a French press

On the consistency of the Lagrange multiplier method in classical mechanics
Black hole flyby
Thermal equilibrium of an ideal gas in a free-floating box

Classical behavior of a quantum particle in a refringent medium
Coulomb scattering in the Born approximation and the use of generalized
functions

The floating point: Tales of the unexpected

NOTES AND DISCUSSIONS

The floating point: Rounding error in timing devices

Comment on “A magnetic velocity Verlet method” [Am. J. Phys. 88, 1075 (2020)]

BOOK REVIEWS
Janus Point: A New Theory of Time

10

Beth Parks
Beth Parks

Sanjoy Mahajan

Katemari Rosa, Jennifer Blue, Simone
Hyater-Adams, Geraldine L.
Cochran and Chanda Prescod-
Weinstein

Fabian B. Wadsworth, Caron E. ].
Vossen, Michael ]. Heap, Alexandra
Kushnir, Jamie 1. Farquharson,
Digna Schmid, Donald B. Dingwell, -
Litkas Belohlavek, Mila Huebsch,
Lucille Carbillet and Jackie E.
Kendrick

Nivaldo A. Lemos and Marco Moriconi
Sebastian |. Szybka

Scott Tremaine, Bence Kocsis and
Abraham Loeb

V. E. Kuzmichev and V. V. Kuzmichev
DPeter Collus

David A. Faux and Janet Godolphin

David A. Faux and Janet Godolphin
Siu A, Chin

Milan M. Cirkovié
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American Journal of Physics Vol.89, No. 9 September, 2021

AMERICAN - TSa: 00029505
JOURNAL Lama
of PHYSICS

Volume 89, No.9
September 2021

EDITORIAL
825  In this issue: September 2021 Beth Parks
AWARDS
827 2021 AAPT award citations at the virtual summer meeting
PAPERS
830  Forces and conservation laws for motion on our spheroidal Earth Boyd F. Edwards and John M. Edwards
843  The physics of Magnus gliders Nicolas Plihon, Gauthier Legrand,

Francis Pagaud, Arséne Chemin,
Jérémy Ferrand and Nicolas Taberlet
851  The Newcomb-Benford law: Scale invariance and a sunple Markov process based Andrea Burgos and Andrés Santos
on it

862  Interference patterns produced by an evaporatmg droplet en ;Lhonzontal surface Gia Long Ngo, Quang Truong Pham,
Ngoc Diep Lai and Danh Bich Do

869 A physics-based study of the stagnation enthalpy rise of movmg normal shocks ~ Eric Van Horn and David Scarborough

877  Understanding energy propagatlon dunng reﬂectlon of anevanescent Yashvir Kalkal and Vinit Kumar
electromagnetic wave S

885 Making squeezed-coherent states concrete by def:ernunmg their wavefunction E. Munguis-Gonzilez, S. Rego and J.

. K. Freericks

BOOK REVIEWS

897  Energy and Human Ambitions on a Finite Planet Daniel V. Schroeder

899  The Great Paradox of Science: Why Its Conclusions Can Be Relied Upon Even Philip L. Taylor
Though They Cannot Be Proven

11
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American Journal of Physics Vol.89,

AMERICAN
JOURNAL
of PHYSICS

No. 10 October, 2021

CODEN: AJPIAS
ISSN: 0002-9505

Volume 89,No.10
October 2021

EDITORIAL
905  In this issue: October 2021

LETTERS TO THE EDITCR

907  Focused writing in the mtroductory physics laboratory

908 Science by Diverse Scientists: A Cal-Bridge Phy51cs & Astronomy Semmar Series

PAFERS
909  Tidal effects in a spacecraft

7y

916  Isotropic inertia tensor without symmetry of mass di'stribﬁﬁqn

921  Analyzing the motion of a mass sliding on a sphere with friction

927 A new graphical depiction of the barn and pole paradox

930  Drone-drone collisions over New York City via the kinetic theory of gases
935  Understanding and compensating for noise on IBM quantum computers

943 Using Hilbert curves to organize, sample, and sonify solar data

955  Broken pencils and moving rulers: After an unpublished book by

Mitchell Feigenbaum

963  Methods to depolarize narrow and broad spectrum light

INSTRUCTIONAL LABORATORIES AND DEMONSTRATIONS
969  Photoelectric effect measurements on a conventional neon bulb

COMPUTATIONAL PHYSICS
975  Molecular dynamics simulation of synchronization of a driven particle

NOTES AND DISCUSSIONS
982  Gravity-driven fluid oscillations in a drinking straw: An alternative approach
984  Erratum: “Two and three particles interacting in a one-dimensional trap”

[Am. J. Phys. 85, 769 (2017)]

12

Joseph Amato, Tyler Engstrom, John
Essick, Harvey Gould, Claire A.
Marrache-Kikuchi, Raina Olsen,
Beth Parks and Jan Tebochnik

Don 8. Lemons

Sara Callori, Carol Hood, Alexandra
Miller, Aaron Romanowsky and
David A Strubbe

Ligo Besson

Andrei A. Snarskii, Sergti Podlasov
and Mikhail Shamonin

Terry W. McDaniel
B. Cameron Reed
Edward W. Walbridge

Scott Johnsturi anid ]eun—angors Van
Huele

W. Dean Pesnell, Kyle Ingram-Johnson
and Kevin Addtson

Jean-Pierre Eckmann’

Tom A. Kuusela

Jestis Gonzilez-Laprea, L. ], Borrero-
Gonzdlez, Kabir Sulca, Santiago
Diaz-Echeverria and Carlos Alberto
Durante Rincon

Tiare Guerrero and Danielle
McDermott

Robert Frederik Diaz Uy
MengXing Na and Frank Marsiglio
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American Journal of Physics Vol.89, No. 11 November, 2021

AMERICAN
JOURNAL

of

PHYSICS

CODEN: AJPIAS
ISSN: 0002-9505

Volume 89,No.11
November 2021

989

991

993

1002
1009
1012
1018
1026
1033
1037
1042

1048

1062
1063

1064

EDITORIAL
In this issue: November 2021

BACK OF THE ENVELOPE

Design-oriented analysis

PAPERS

The Newtonian gravity of irregular shapes using STL files and 3D printing
The Hohmann transfer as an application for teaching introductory physics
An algebra and trigonometry-based proof of Kepler’s first Taw.

Dynamical symmetries behind Bertrand’s theorem
Energy conservation strategies for :éléctfic vehicles on hills )
The toppling of a uniform rectai{gulai' block Video Abstract Icon
Momentum conservation in the Biot-Savart law
Kelvin's clouds -

“Everyone is new to this”: Student reflections on different aspects of onlifi
learning o
COMPUTATIONAL PHYSICS

A gentle introduction to the non-equilibrium physics of trajectories: Theory,
algorithms, and biomolecular applications

BOOK REVIEWS

Flashes of Creation: George Gamow, Fred Hoyle, and the Great Big Bang Debate
BOOKS RECEIVED

NOTES AND DISCUSSIONS

Erratum: “Subtleties with Young’s double-slit experiment: Investigation of
spatial coherence and fringe visibility,” [Am. ]. Phys. 86, 683-689 (2018)]

13

Joseph Amato, Claire A. Marrache-
Kikuchi, Beth Parks and B, Cameron
Reed

Sanjoy Mahajan

Eduardo Rossi

A. M. Capece and . L. Gazley
Akarsh Simha

Christian Carimalo

Frangois Schiettekatte

Peter F. Hinrichsen

Onuttom Narayan

Oliver Passon

Danry Doucette, Sonja Cwik and
Chandralekha Singh

Daniel M. Zuckerman and John D.
Russo

Neil F. Comins

David P. Jackson, Natalie Ferris,

Ruthie Strauss, Hongyi Li and Brett ].
Pearson
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American Journal of Physics Vol.89, No. 12 December, 2021

AMERICAN  __  eke
JOURNAL |
of PHYSICS

Volume 89 No.12
December 2021

EDITORIAL
1069 In this issue: December 2021 Tyler Engstrom, John Essick, Claire A.
Marrache-Kikuchi, Beth Parks, B.
Cameron Reed and Timothy D.
Wiser
RESOURCE LETTERS
1071 Resource Letter BP-1: Biological physics ) Raghuveer Parthasarathy
PAPERS e
1079 Using smartphone photographs of the Moon to acquaint students with Hugo Caerols, Rodrigo A. Carrasco
non-Euclidean geometry and Felipe A. Asenjo
1086 Measuring the balance of the world’s largest machine William H. Baird
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#Let’sBeatCoronaTogether,

anging Dynamism of Business
Education
R D Sharma*

With the adoption of outcome based new education policy of
5+3+3+4 in the country, focusing on the techniques of experiential
learning by performing the creative activities for generating knowledge
and its application experiments from the early age onward with need
based orientation within the parameters of recent initiatives regarding
start ups, make in India, skill development, entrepreneurship, inbuilt
innovative exercises, self employment along with enough flexibility for
exit and entry to the academic programmes of higher education that too
within cafeteria approach, the nature and scope of business education
is bound to be regularly reviewed and updated for maintaining its
relevance to the current challenges of Digital Bharat, Swachh Bharat,
Swstha Bharat, Atmnirbhar Bharat of locally significant global
perspectives. Accordingly both ongoing conventional and professional
courses of business education have to undergo tremendous structural
changes of far reaching significance to make them much more useful to
the vibrant job markets of visible dynamism vis-a-vis entrepreneurship
needs as warranted. The most of the popular highly professional
courses, relevant to corporate administrative and financial affairs,
being run by the Institute of Chartered Accountants of India, Institute
of Costs and Works Accountants of India and Institute of Company
Secretaries of India, are being always taken care of appropriately as
per feedback from various stakeholders by the respective statutory
national regulating bodies. Similarly, the MBA programme is under
the control and supervision of three agencies including AICTE, UGC
and respective Universities/Autonomous Institutes. However, majority
of the conventional and ever green star courses, which predominantly
constitute the core of business education catering to the needs of about
40% of total students of higher education in the country like MA
(Eco), M Com, B Com, BBA, BA (Eco), ¢tc. are under the dual control
and supervision of UGC and respective Universities/Autonomous
Institutions. Here regulating procedures, processes and practices in
connection with needed updates of these courses in both UGC and
respective educational institutions are widely carried on through their
various internal statutory bodies, as per prescribed periodical review
exercise, comprising mainly experts drawn as per objectively laid
down norms from the various academic institutions of the country vis-
-vis industry and government agencies.

Thus, this paper, being an outgrowth of on-the-job lifelong
experience of teaching and: research, confines to restructuring the
courses of business education with need based contents wherein
aforesaid subject experts i.e. faculty members in higher education
institutions including both Colleges and Universities have major

* Former Vice Chancellor, University of Jammu, Baba Sabeb Ambedkar Road, Jammu

Tawi (J&K)-180006. E-mail: ramjirdsharma@pediffmail com
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' w'-G%d-Academic Research:
Need of the Hour

Piyali Bose* and Jayanta Mete**

Research is, by and large, a self regulating and self-policing
process wherein researchers conduct and present their research
without falsification and fabrication, giving credit to other scholars
for their ideas when and where such credit is due. However, research
also has aspects of competition, including an emphasis on priority
claims. Prestige has become associated with research excellence and
high achievement; it has become a high-value undertaking in which
intellectual success frequently leads to commercial success (Stephan,
2012).

It is critical for the advancement of scientific research that the
research community pursues novel, influential, and relevant research.
Research quality, benefits, and integrity are highly interdependent.
Therefore, while maintaining high research quality is vital, it is
equally important that research is conducted in a culture that supports
honesty and integrity to ensure the highest standards of ethical practice
and behaviour. There is ever-increasing pressure to demonstrate
societal or economic impact of science coupled with the potential for
menetary gain. To seek even the smallest advantage, the temptation
to come close to, and perhaps cross, ethical boundaries is very strong.
Given the high stakes, there is concern about the stability of the
ethical foundations and integrity of the research enterprise. Welcome
Trust Research Culture Report (2020) conducted a voluntary survey
of respondents from all over the world, but mainly from the UK. The
findings indicated that researchers felt intense pressure to publish,
with scant value placed on how the results were achieved.

In India, this problem of scholarly wrongdoing is compounded
by the recent rapid increase in the number of research publications in
journals of dubious quality. Research publications across the world
have grown at a compounded annual growth rate of approximately
three per cent over the past two centuries (Johnson, et al., 2018: 5).
This growth in research output has also been accompanied by a rise
in poor-quality and predatory journals, and lapses in ethical research
practice (Eykens, et al., 2019). Two per cent of the scientists who
were surveyed admitted to having falsified, fabricated, or modified
data (Fanelli, 2009). Retraction Watch, along with other similar
organizations (Oransky, 2020; WAME, 2020), aim to, “promote
transparency and integrity in science and scientific publishing, and
to disseminate best. practices and increase efficiency in science.”
They maintain, “a database of retractions, expressions of concern

* Research Scholar, Department of Education, Faculty of Education, University of
Kalyani, Kalyani-741235. (West Bengal).

**Department of Education, Faculty of Education, University of Kalyani, Kalyani-
741235 (West Bengal). E-mail: jayanta_I35@yahoo.co.in.
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Higher Education
Selvakumar S* and Flangovan K**

It is since three decades the concept of Qutcome Based Education
(OBE) was proposed by William G Spady (1988), an Educational
Psychologist. He defined it as Outcome Based Education means
focusing and organizing school’s entire programs and insfructional
efforts around clearly defined outcomes we want all students to
demonstrate when they leave school. One can figure out two crucial
aspects from the definition; explicitly set out goals to which students
stand up to prove and illustrate on completion of the educational
program. Another definition by Tucker (2004), reads as OBE is a
process that involves the restructuring of curriculum, assessment
and reporting practices in education to reflect the achievement of
high order learning and mastery rather than the accumulation of
course credits. Even in'the preceding definition, emphasis is more
on a conscious effort to altering the curriculum to suit the goal of
accomplishing elevated level of skill and knowledge rather than
merely aiming to procure marks/ grades/credits. No doubt, marks
and credits are necessary condition to fulfill the requirements, but
sufficient condition is to succeed in gaining command over knowledge,
skills and attitudes. -

Conceptual Clarification

There are a few concepts, which are the components of OBE, need
certain description before moving on to narrate the characteristics, and
criticisms. Concepts like student—centric, teacher- centric, program
outcome, program-specific outcome, learning outcome, course outcome,
have to be put in perspective for better application of the same. The
OBE is, fundamentally a student- centric leaming model. This means
teachers formulate the content that is curriculum, to devise the method
of teaching, knowledge delivery and finally assessment, keeping firmly
in mind the end point. Students, the main stakeholders are at the center
stage. Corollary to this is learning outcomes; what is expected of a
student in this contextis to be able to know, understand and do. A possible
interpretation could merely know the subject may be insufficient but
a follow up of comprehension with a mental grasp would help doing
something to either solve a problem or overcome a hurdle.

Before moving on to programme outcome and course outcome,
it is important to know the meaning of outcome in the context of
OBE. According to Spady G W, outcomes denote learning results
from students to demonstrate at the end of the leamning process.

*Dean, School of Engineering and Technology, Dhanalakshmi Srinivasan
University, Tiruchirappalli-621 112 (Tamil Nadu)

. ** Controller of Examinations, Dhanalakshmi  Srinivasan  University,
#Let’sBeatCoronaTogether Tiruchirappalli- 621 112 (Tamil Nadh)
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