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PAPERS
Elertric field lines of relativistically moving point charges

Using Kepler's laws and Rutherford scattering to charl I:he seven gTaVlty assists

in the epic sunward journey of the Parker Solar Frobe
Determination of permeabthty usm.g a classie Darcy watcr column

Approximate analykic solution m‘thepmenhal flow around a rectangle
The pulsar search collaboratory. Current staiu.s and future prospects

Why are complex numbers needed in quantum mechanics? Some answers for the

introduciary level

Reflections ina moving mirror

Relationship between heat capacities derived by different but connected
approaches

COMPUTATIONAL PHYSICS

Conservative numencal methods for nonlinear oscillators

APPARATUS AND DEMONSTRATION NOTES

Applications of high-speed digital pulse arquisition and software-defined
electronics (SDE) in advanced nuclear teaching laboratones

BOOK REVIEWS

Celestial Calculations: A Gentle Introduction to Computational Astronomy
BOOKS RECEIVED

Daja Rubtandt, Steffen Mihile end
Jorg Enderleint

Danp Loengcope

Fabtan B. Wadsworth, Caron E. [,
Vossen, Diiana Schmid, Mabhiex
Cotombier, Michael | Heap, Beitina
Scheu wnd Donald B. Dingwell

Eunice [. Kim and Hdoo Kim

Harsha Blumer, Maura A,
MeLaughlin, John Stewart, Kathryn
Willimnson, Duncan R, Lorimer, |
Sue Ann Heatherly, Joseph K
Sewiggum, Ryan 5. Lynch, Cabot
Zabriskie, Natalia Levoandoteska,
Aubrey Ry and Shirfey Au

Ricardo Karam

Mohsen Maesumi

Ying Liw, Yue Liv and Michae G. B.
Draw

Mark H. Hobines

F. 1. Becoheifi, N. Damrontand R, O.

Taorres-Isea

Timothy E. Stafer
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of PHYSICS February 2020
GUEST EDITORIAL
89  Preparing siudents for the 21st century: Physics is the perfect playground
BACK OF THE ENVELOPE
9 Approximate earlli'a:nd uﬂ'eﬁ ) Sartjay Mehajan
PAPERS ' :
9¢ A uriform explanation.of aH fa]llIIg cham phenomena ) Mark Deerimty
102  Low-cost nonlinear opucs eo;penment for undergraduate i ruictic Marlon 5. Ribeira, Kaven C. Ribeira,
laboratogy and lecture demenstratlcm A second expenment ) Sergio L. Gomez, Vinicius M, Lenart
- ' and Rozane de F. Turchiello
106  Compaosite cores and tamper yleiél Lesser kmw‘n aspacts of Mantiatian Project 5. Cameron Reed
fissionbombs ™ . . : ]
115  Subharmoriic frequency respunse in a magnetic pendulum Yuo Lao, Wenkai Fan, Chenghao Feng,
Sthui Wiang and Yinlong Wang
124 On the optimization of dissipative chain evenis Renn Raman Sahe, Rishabh Nein and
Vijay A. Singh
131 Simaltaneity in cylindrical spacetime Chunghyoung Lee
137  Optical abserption, scattering, and multiple scattering: Experimental Frank Lamelas and Sudhn
measuremets using food coloring, India ink, and milk Swaninathan
PHYSICS EDUCATION RESEARCH
141  Conceptual difficulties in interpreting the real image of an object Mide M. Mitrovié, Branisigon M.
Misatlooed, Biliana Z. Maksimovic
and Andrijana A. Zekic
ADVANCED TOPICS
148  Making sense of the divergent series for reconstructing a Hamiltonian from its Cart M, Bender, Dorje C. Brody and
eigenstates and eigenvalues Malthag E. Parry
INSTRUCTIONAL LABORATORIES AND DEMONSTRATIONS
153 A simple digital phase-sensitive detector using AVR microcontroller Mehbub A. K. Nooruddin s
Subkusish Ray
COMPUTATIONAL PHYSICS
159  Implementation of the two-dimensional electrostatic particle-in-cell method D. L. Rodriguez-Patifto, 5. Ramirez, |.
8. Salcedo-Gallo, ]. H. Hoyos and E.
Reatrepo-Parrm
BOOK REVIEWS
168  BOOKS RECEIVED
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173

175

182

194

207
4

229

247

252

AWARDS
2020 AAPT Award Citations at the Winter Meeting, Orlando, Florida
P g . .

Miscnncepﬁom‘ about gyroscopic stabilization

Key bwlogy you should have learned in phys:.cs class: Usmg 1dE:al-gas mixtires to
understand blomole;ular machmes

Untold secrets of the s]cm'[y thaigmg capacitor
Uranium fission and plut:mmm pmducuon in thg undergﬁ‘ld

e fab

Galilei proposed the pnnnple‘ﬂﬁrelaf:ﬂty, lnot tl'ne "Ga]ﬂean t:ransformanon

Developing peer instruction questions for quantitative pmb]ems for an
upper-division astronomy course

Image~charge effects on an electrostatic pendulum in mechanical equilibrium

Dynarics of a round object moving along curved surfaces sith friction

Assessing randomness with the aid of quantam state measurement

Omptical rotation of white light

BOOK REVIFWS

Photons: The History and Mental Models of Light. Klaus Hentschel. 244 pp.
Springer International Publishing, 2018. Price: $78.23 (hardcover).
ISBN $78-3-319-95251. (Eugene Hecht, Reviewer )

BOOQKS RECEIVED

Patric Mijiter, Achim Sack and
Thorsten Poschel

Draniel M. Zuckerran

John A_ Milsom

Jos van Willigen, Casper Loman, Pjotr
Thibaudier, David B. R A. Fokkemn
and Tom W. Hijrmans

E. M. Broume
Calin 8. Wallace

D. S. Guodman, R. D, Fischeti, A.
Hodges and H. A, Tekaly

Gabriel M. Mefia, Jose M. Belmeourd,
Christian D. Forero, Nicolas Avilin,
F. | Rodriguez, L. Quiroga amd Neil
F. Johnson

Mathew E. Coleman, Kaylin G.
Ingalls, fohn T. Kvulich, Sawyer J.
Eemmerly, Nicolas C. Salimas,
Efrain Venegas Rumirez and
Maximilion Schiosshauer

Jason Anderson, Catherine Gillen,
Jacqueline Wiight, Charles 5. Adams
and Ifan G. Hughes

Engene Hechi



LIBRARY,RIEAJMER
CURRENT CONTENT ALERT SERVICES

American Journal of Physics Vol.88 No. 4 April, 2020
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Of PHYSICS April 2020
BACK OF THE ENVELOFE

261 A zeroth poweris oftena toganthm yearmng to be free Sanjoy Mahajem
PAPERS . ’

263 The Persian Immortals: A classical case of self-organization Giorgos Kanellopoulos, Dimitrios Razis
and Ko wan der Weele

269 Seven formulations of the kinematics of special refativity -

279 Two-penny physics: Teéclﬁng
28  Angular momentum in the £

292 The motion of a conical |
deterrination of cscdlatlcm perinds; and th Bravaxs pend L m '

298  Incorporating the Stern-Gerlach de!ayed-c
undergraduate quantum r{tggkp_amcgm,gpcu

ZD Imea: mommm canser\ratlon

308  Geodesy on surfaces of revalution: A wormhole application

313 Single photon beat note in an acousto-optic modulator-based interferometer

319 Stirking engine operating at low temperature difference
325  The negative flow of prabability
NOTES AND DISCUSSIONS

334  Erratum: “Reliable determination of contact angle from the height and volume

of sessile drops” [Am. . Phys. 87(1), 28-32 (2019)]
BOOK REVIEWS

335 Chaos and Dynamical Systemns

33  BOOKS RECEIVED

ice quantum eraser mtn the

W, N. Mathews Jr.

Lorenzo Golante and [van Gnest
S. f. van Enk

José A, Gigcomett!

Wiitiam F. Courfney, Lucas B. Vicira,
Paul 8. Julientne and James K.
Freericks

Lorenzo Gallerant Resca and Nicholas
A, Mecholshy

Renaud Mathevet, Benoit Chalopin mmd
Sébastien Massenot

Alejandro Romanelli ,
Anthomy Allan D. Villanvern

F. Behroozi and P. 5. Behroozi

Johm L. Bohn
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of PHYSICS May 2020
EDITORIAL

341 CEditorial Blurbs, a new tool for AP readers. Richard Price
AWARDS A : :

343 2020 Qersted Medal Presentation: I opportunity docsn't knock, bisild a doer—My  Dawid R. Sokoloff

M7

353
360
365
37t

379
385
395

40

423

424

path to active dissemination of active leaming
PAPERS " . PR . L S

A simple experimental system to illustrate the nonlinear properties of a finear
chain under compression

The Hamilton-Jacobt equiation: An alternative approach

The effects of projectile mass on ballistic pendlum displacement
Dynamics of two freely rotating dipoles . o
Games of life Video Abstract lcon

The interplay of damping and amplitude in the nonlinear pendulum
Analyzing the structure of basic quantum knowledge for instruction
Systematic study of the starburst effect

COMPUTATIONAL PHYSICS
[akrnduction to molecular dynamics simulations

BOOK REVIEWS

How o Walk on Water and Climb up Walls: Animal Movement and the Robots
of the Future

BOOKS RECEIVED

Denis Weaire, Ali Iramnezhad, Adil
Mughal and Siefim Hutzler

Bakiram Howchnumdzadeh

James C. Sanders

Peter T. Hougen and Bowd F. Edwards

David A. Faux, Mayank Shak and
Christopher Knapp

Peter A. Braza

Giageme Zuccarini

Havkaf Zhang, Yuhua Huang and
Geolong Zhanyg

Kotharina Vollmyr-Lee

Hassan Masoud
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of PHYSICS June 2020
EDNTORIAL

429  Editoral; Blurbs, tound I Richard Price
LETTERS TO THE EDITOR _ _

430 Incorrect predictions made by a popular flat-earth model B Bruce Sherwood
BACK OF THE ENVELOPE : o o

431  Quantum mechanics in pcrwer—]aw poienﬁals T Sanjoy Mahajan
PAPERS : TS '

433 Sch.rodmger s original bl‘ruggles mth_a mmplex wave ﬁmcl:lon Ricarde Karam

439
443

456

465

475
453

490

499

503

511
512

Cedric ]. Gornmes and Joe Tharakan

D. Lawmann, P. Hayes, C.
Enzipgmilfler, I Parchmar and E.

e T T Quandt

Experiment on percolation for Intreductory Physics Laboratories — A case studly ~ Daniel Dziob and Dagmara

Sokolowska

Rolling along a square path: The dynamics of biased balls Video Abstract Icon Michael 5. Wheatland, Rodney C.

Cross, Andrew Ly, Michael Sacks

and Karl Smith
Form: of spinning liquids in diverse geometries Paul Menker and Aridrzej Herczyitski
Computer simulstion of Mermin's quantum device Robert Ross

INSTRUCTIONAL EABORATORIES AND DEMONSTRATIONS

& fully manipulable damped driven harmonic oseillator using optical levitation  fevier Telle Marmolejo, Oscar
Isaksson, Remigio Cabrera-Trujills,
Niels C, Glesselnann and Dag

Hanstorp

NOTES AND DISCUSSIONS

A note on a straight gravity lunne! through a votating body Aleksarder Simonit

ADVANCED TOPICS

The Hellmann—Feynman theorem at finite temperature Maring Pons, Bruno Julig-Diaz, Artur
Palls, Arnau Rios and Isage Vidafia

BOOK REVIEWS

Falling Felines and Fundamental Physics Dewpid L. Hu

BOOKS RECEIVED
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Of PHYSICS July 2020
EDITORIAL _

517 Editoriak Blurbs, round IN © " Ridhard Price
GUEST EDITORIAL

518 Post-pandemic science and education
PAPERS . .

521 Slow sound: An u.ndergraduaie lab expertence far critical L'hmkmg Dawid L. Sidebottom

526  Teaching ihe electrical origins of the electroca:d_lbgram An mb:oductory physics  Catherine Hirshfeld Crouch and fohn
laboratory for life science students . . - W. Hirshfeld Jr.

535  Computer-based learning in mundﬂrgraduate Phys g Ernesto Momox and Charby Ortega De

mobile phane and matlab to studly-escillatory mokion Maio

542 Canstudents apply the concept-of “which-path” }:nfomaﬂ(m _ Alexandru Maries, Ryan Sayer and
context of Mach-Zehnder interferometer to'the d.ouble-\sht expmmgnt? Chandralekhn Singh

551  Lorent contraction during acoeierahon Erom one mema] fr &ty nfher Astwk K, Sirgal

558  Bell, Behm, and qubit: EPR remixed BRI ) William H. Press

365 A powerful graphical display of technical information: Robert Serber's plot of B. Cameron Reed
physiral conditions inside a maclear explosion

568 How would a nearby kilonova lock on camera? Nihay Gupte and Irnre Bartos
573  Hybrid derivation of the 1D harmonic oscillator propagator Mareo Moricont
576 Simulation study of nuclear shell model using sine basijs Aditi Sharmna, Su)dpna Gota, Jithin

Bhagavathi and 0. 5. K. § Sastri

INSTRUCTIONAL LABORATORIES AND DEMONSTRATIONS
586 An autocoliimator with sub-microradian sensitivity N. Pelle, I, Ehinger, C. K. Zaug and
W, 1. Kim
BOOK REVIEWS
392  BOOKS RECEIVED
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597
598

600
505
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625

640

549
661

670

676

EDITORIAL

Editorial: Blurbs, round IV
Editorial: Face masks and quan
PAFPERS
Diffusion as a first rmodel of spread of viralinfection ..

A simple graphical method for calculating the standm wave quenc:aa ona
rectangular membrane Video ﬁbsfract ldon_ - -

The sonorous beat of optical waves ina Mt::helson mterferomeber

An undergraduale experiment to fflustrate spatial ransfer function concepts in
Fourier optics

Dynamic trajectory and parametric resonance in coupied pendulum-beam
system Video Abstract [con

Dirac's classicai-guantum analogy for the harmonic oscillator: Classical aspects
in thermal rediation including zero-poitt radiation ’

Surface charges from a sensing pixel perspective

On the Wiener optical methed to study molecular diffusion in liquids

INSTRUCTIONAL LABORATORIES AND DEMONSTRATIONS
Terrella for advanced undergraduate Jaboratary

Demonstration of the lateral AC skin effect using a pickup coil

Richard Price

Paulo H. Acigli

Joseph D, Romano aind Richord H.
Price

Magthins Bachner and Jean-Phitigpe
Logsel

Jérdme Salvi, Gif Firjoux, Arne
Bogtsch and Remp Giust

Xinghong Fu

Timothy H. Boyer

Maurice M. Kiee

Jean-dare Roussel, Mare Gaithanou,
Alexendre Layrivé, Luis Montero,
Margauz Zaffran and Cloyde
Turregrosa )

J. C Reardou, A. F. Almagri, N.
Christersen, F). A, Endrizzi, C. 8,
Forest, 5. Gallogly, A. Lamibert, 8.
Melewicz, | Milhoue, P. D, Nenn,
M. D, Nornberg, 8. P. Ol and C.
Puyeell

Anne E. Blackeoell, Andrew P.
Rotunne and Sellt Aubin
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AMERICAN

JOURNAL
of PHYSICS

CODEN: AJPIAS
ISSN: 0002-9505

Volume 88, No.9
September 2020

639

690

693

74
748

733

a7

760

768

784

EDITORIAL

Editorial; In this issue: September 2020

BACK OF THE ENVELOPE

A stranpe spring system

PAPERS

Electromagnetic radiation and the self-field of a spherical dipole oscillator

The paradox of the tight spiral pass in American football: A simple resolution

Multiple approaches to incorporating scattering states in non-degenerate
perturbation theory L - )
Plasma waves in a different frame

A first-year research experience: The Freshman Project in Physics at Loyola
University Chicage

Laser diode coherence
Numerical and analvtical study of the bound states of the -a/x2 potential
NOTES AND DISCUSSIONS

The paradox of the tight spiral pass in American football: Insights from an
analytic approximate solution

Comment on " A computer model of classical rolling friction”
[Am. ]. Phys. 87, 720-728 (2019)]

INSTRUCTIONAL LABORATORIES AND DEMONSTRATIONS

An asymmetrical double tarsion pendulum for studying coupled harmenic
Maotion

COMPUTATIONAL PHYSICS
Weyl's problem: A computational approach

BOOK REVIEWS
BOOKS RECEIVED

Beth Parke

Sanfoy Mahajan

Masud Mansuripur and Per K.
Jakohsen

Richard H. Price, Williar C. Moss and
T.} Gay

Don C. Colladay and John Eric Goff

A. Macchi

Jorathan Bougte, Asim
Gangupadhyaya, Sherita Moses,
Rabert D. Polak, Gordon P. Ramsey
and Weronike Walkosz

Tim Gfroerer and Morgan Bergthold
Thanh Xuat Nguyen and F. Marsigho

Richard H. Price

Keith Zengel

Yuntian Wang, Xiniong Duan,
Mingzhen Sheo, Cailin Wang and
Huan Zhang

Tsnac Bawser, Ken Kiers, Erica Mitchell
and Joshug Kiers
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American Journal of Physics Vol.88 No. 10 October, 2020

AMERICAN TSSN: 0002.9505
JOURNAL
of PHYSICS

Volume 88, No.10
October 2020

EDITORIAL
789 In this issue; Qctober 2020
791 Editorial firsts

Beth Parks

AWARDS . _ _
792 2020 AAPT award citations at the virfual sunrier meeting ©
PAPERS . P

795 A physical model for intuiting lincar regressron FPhiltip Cevvanies, Patricia Purdue and

] Jeffrey Steele

801  Captain Einstein: A VR experience of relativity Karel Van Acoleyen and Jos Van
Doorsselaere

814 Radial velocity of a sound source in circular motion for illustrating the detection  Kader Médjahd

of an exoplanet

8§19 Generalizing therma] resistance and a general thermal engine Mark F. Roll
§25 A step forward in kinesthetic activities for teaching kinematics in intreductory Zachary Dale, Pal R, DeStefmo, Lo
Physics Shaaban, Cora Siebert and Ralf
Widenthorm

831  Connecting feld and intensity correfations: The Stegert relation and how to test it Dilleys Ferreira, Romain Bachelard,
Willin Guerin, Rpbin Kafser and

Muthitde Fouche
838  Lessons from transforming second-year honors physics lab Danny Doucette, Brinn D' Urso and
Chandralekha Singh
845  The quantum character of buckling instabilitics in thin rods T. A Engstrom
831 A perfecily inelastic collision: Bulk prey engulfment by baleen whales and Jean Potvin, Divid E. Cade, Alexander
dynamical implications for the world's largest cetaceans J. Werth, Roberi E. Shedwick and
Jeremy A, Goldbogen
NOTES AND DISCUSSIONS
B64  Adventures with historical physics apparatus Thowas B. Greenshude Jr.
871 A simplified treatment of neutyon slowing by elastic cellisions B. Cameron Reed
874 Comment on "The equivalence principle in the Schwarzschild geometry” Rafacl P. Bernar, Lufs C. B. Crispino,
fAm, ], Phys, 62, 1037 (1994)] Atsushd Higuchi and Haroldo C. D.
Lfma Jurior
ADVANCED TOFICS
876  Visualizing topological transport Mariyz A. Lizunoos, Samuel Kuypers,
Bernet Meijer, Ana Silva and Jasper
van Wezel
COMPUTATIONAL FHYSICS
883  Structure of numerical algorithms and advanced mechanics Siz A. Chin
BOOK REVIEWS
895  Lectures on Astrophysics Milan M. Cirkooié

10
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American Journal of Physics Vol.88 No. 11 November, 2020

AMERICAN — sotonms
JOURNAL =
of PHYSICS

Volume &8,No.11
November 2020

EDITORIAL
901  In this issue: November 2020 ; Beth Parks
' BACK OF THE ENVELOPE S0
903  Energy cost of flight . . Sanjoy Mahajan
INSTRUCTIONAL LABORATORIES AND DEMONSTRATIONS
906 A LEGOTM dynamic force “macroscope” Video Abstract Ioon - D. Tayloz, H. Smaje and P. Moriarty
PAPERS ' T
918  Analog implementation of a Hedgkin-Huxley mode! neuron George H. Rutherford, Zach D.
) Mubille, Jordan Brandt-Trainer,
Resangetn Follmann wrd
Epaminendas Rosa fr.
924  Learning-assistant-supported active-learning in a large classroom Vera Margeniner, Jérdme Brirki and
’ Matthew Bladk
934  Fiight and bounce of spinning sports balls Jacob Emil Mencke, Mirko Salcwski,
Ote L. Trinhammer and Andreas T.
Adler '

" 948 Collecting data with a mobile phone: Studies of mechanical laws such as energy  Maxiriflion Hart aned Mark G. Kuzyk
and momentum conservation

958 Theoretical study of the geometrical non-linearity of the elastic properties of Viadimir V. lochenko
helical springs.
962  Physical pendulum model: Fractional differential equation and memery effects L. N. Gongaloes, | Fernandes, A.
’ Ferraz, A. G. Sileaand P. |.

Sebastifa
976 A comp].él:ely algebraic solution of the simple harmonic oscillator ) M. Rustka and |. K. Freericks
986  Landau levels, edge states, and gauge cheice in 2D quantum dots Aspdutlah Bhuiyan and Frank
Marsiglio
INSTRUCTIONAL LABORATORIES AND DEMONSTRATIONS
1006 Exploving delay dynamics with a progranumable electronic delay circuit Edgar Perez, Cotleen Werkheiser, Alex
) Striff and Leces ling
1012 Fluorescence lifetime measurements with simple correction for instrument Eduardo Gonzalez, Seong |. Park and
temporal response in the advanced undergraduate laboratory Dervdd M. Lamnant
NOTES AND DISCUSSIONS
1019 A sinpler graphical solution and an approximate formula for energy F.M S Lima

eigenvalues in finite square quantum wells
1023 Comment on “The negative flow of probability”™ [Am. |. Phys. 88, 325-333 (2020)]  Arseni Gousser

11
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JOURNAL
of PHYSICS
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Volume 88 No.12
December 2020

1033
1035

36

1041
1049
1059

1068
1075
1083

1094
1103

1108
1123

1132

1140

1145
1147

1151

1136

1170

1175

1176

EDITORIAL

In this issue: December 2020

AJP adopts double-anonymous reviewing
PAPERS

The Poynting effect

A simple demonstration of shear-flow instability Video Abstract kcon
Comparative structural stiffness: Exploiting 3D-printing
Tidal locking and the gravitational fold catasirophe

Fourier analysis of the non-linear pendulum
4 magnetic velocity Verlet method

Impfoving student anderstanding of electrodynamics: The case for differential
forms

A hands-on quantum cryptography workshop for pre-university students

On the virial theoremn for a particle in a box: Accounting for Cauchy's boundary
condition

Neninteracting electrons in a prototypical one-dimensional sinusoidal potential
Spatial filtering of structured light

Full-field oplical coberence tomography - An educational setup for an
undergraduate lab

Compilete and commented translation of Guillaume's 8% paper on the
temperatuze of space

NOTES AND DISCUSSIONS

Gyroscopes simply explained with Coriclis pseudotorques

An undergraduate-oriented comment about inverting spectral data to determine
the interatomic potential

Slow-dissipation limit of the harmonic oscillator with genetal power-law damping

INSTRUCTIONAL LAEDRATORIES AND DEMONSTRATIONS
Coherent control of NV- centers in diamond in a guantum teaching lab

3D printing an external-cavity dicde laser housing

BOOK REVIEWS

Manhattan Project: The Story of the Century. Bruce Cameron Reed. 567 pp.
Sptinger, Switzerland, 2020, Price: $47 {hardcover) ISEN 978-3-030-45733-4.
(Harry Bernas, Reviewer.)

BOOKS RECEIVED

12

Beth Parks
Beth Parks

Giuseppe Zurlp, James Blackwell, Niall
Colgan and Micliel Destrade

Tome Howard and Ane Barbuse Aguiar

Lawrence N, Virgin

Andrea Ferroghia and Miguel C. N.
Fiofhais

Peter F. Hinrichsen

A. Chambliss and |. Franklin

5. Fumernn, B. Berche and F. Maraes

Adrian Nugraha Utama, Jionwei Lee
and Mathias Alexander Seidler

R. Cabrera-Trujitlo and O. Vendreil

David C. fohnston

Jonathan Pinnell, Asher Klug and
Andrew Forbes

Kat Pieper, Gaél Lasour, Jens
Krichenmeister, Antje Bergmann,
Roman Dewngler and Carsten
Rodkstuld

A. K. T. Assis and M, C. D, Nepes

Richerd H. Price
facal Katriet

Jarrett L. Lancaster

Vikas K. Sewnni, Hyma £,
Vallabhapuraps, Yang Yang,
Hemnes R. Firgay, Chris
Ademtndcndam, Bred C. Johnson,

Jarryd | Bla and Arne Lauched

E. Brekke, T. Benrett, H. Rook and E.
L. Hazlett

Harry Bemas
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British Journal of Sociology of Education Vol.41 No. 8 December, 2020

British Journal of Sociology of Education

Volume 41 Issue 8 December 2020

.

CONTENTS £ 3’-&: Lizee)
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ecosystems. In "lpexpensive Adaptations of Basic Microscopes for the Identification of Micraplastic
Contamination. Using Polarization and Nile Red Floorescence Detection” (DOL 10.1021/acs jchem-
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vigwed under crossed polarizing filters. Observing microplastics firsthand 15 eritical in anderstanding the
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Linkage to pustsecondary STEM aspiration and major: Hsun-Yu Char, Hyejin Choi,
Mesever F. Haity, Melinda Whigord, and Sheiln Duplechain DeReuen . 1250
Pubfished ontine 18 Mareh 2020 in Wiley Online Library
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focnsed summer programs: Jennifer A. Schinide, Patrick N, Bevmer, Joshua M. Rosenberg,
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Volume 57, Issue Y, November 2020

CONTENTS

Special Issue: Science Teaching, Learning, and
Assessment with 21st Century, Cutting-Edge Digital Ecologies
Knut Neumann and Noemi Waight, Guest Editors

Eidifarial
¢ 2lstcentury science education digital ecologies: Technology, techniyue, shoelaces, promise, and
pitfalls?: Noemi Waight and Knut NEUBRI .....ovvv.vo v coosssssenss s moesotseeeo oo oovessmesessressenesnasnenss. 1313
Published online 11 September 202¢ in Wikey Online Library

Research Arsicles
* ldle chatter or compelting conversalion? The potential of the social media-based #NGSSchat
network for supporting science education reform efforts: Joshun M. Rusenberg,
Joshua W. Reid, Elignbeth B. Dver, Masthew J. Koehler, Christian Fischer, and
Thomas J. MEKERN ..ot eern st s s . s e 1322
Published online 27 September 2020 in Wiley Onlinc Library

* Simulations as practice-bused ¢paces 10 support elementary teachers in leaming how to facilitste
argumentation-focused science discussions. Jamée N. Miteska and Heather Howell.ooo oo, 1356
Published online 19 Apgust 2020 in Wiley Ontine Library

= Identifying pattermns of students’ performance on simulated inguiry tasks using PISA 2015
log-file data: Nawi Teig, Rorny Scherer, and Marit KJEmSH.......oooveceeeeessvevesosssseeeees s eeeeeroes oo 1400
Published online 11 August 2620 s Wiley Online Library

» From substitution 10 redefinition: A framework of machine learning-based science assessment:
Xigoming Zhoi, Kevin C. Houdek, Lekong Shi, Ross H. Nehm, and Mark Urban-Lirdin.oo.... 1430
Published online 7 October 2020 in Wiley Cmline Library

® A quast-experimental study comparing learming gains associaled with serious educational
gameplay and hands-on science in elementary classmoms: Georgia W, Hudges,
Kuylee Flanagan, Juveon Lee, Allawn Cohen, Sandhye Krishnan, and Cvnthia Ward ......... e 146()
Fubiished ozline 1 Seprember 2020 in Wiley Online Library

*» Coordinating scaffolds for collaborative inquiry in a game-based leaming environment:
Asmaling Satet, Chen Yuxin, Cindy E. Hinelo-Sitver, Krivie [, Glazewshi, Bradford W, Mo,

ORE JAES C LESTEr co i eesiisrisssrons et ssmnsirresee o e e i e s a5 s s ARt A s aat 1490
Published online 31 August 2020 in Wiley Onfine |ibrary

Editorinl

= The digitalization of science education: D&ja vu all over again® K Newmann and
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Research Articles

» Constructivism-informed vartation theory lesson designs in coriching und elevating scicnoe
lewrming: Cuse studies of seamless learning design: Xin P. Voon, Lung H. Wong, Chee K. Looi,
atied Wenli CRER ..ottt e sttt e e e naet e e 1331
Published onfine 26 February 2020 in Wiley Ontine Library

+ Professionsl knowledge affects action-related skilts: The development of preservice physics
teachers' explaining skills duning a field experience; Christoph Kulgemeyer,
Andreas Borowski, Duvid Buschhiirer, Patrick Enkront, Maren Kempin, Peter Reinhold,
Joscf Riese, Horst Schecker, Jun Schidder, and Christoph VogefSang. o oo ooeeeeeeerorsroens 1334
FPublished online 15 May 2020 ie Wilcy Online Library
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undergridtuates: Zohra Hazari, Deepu Chari, Geoff Porvin, and Evie Brewe..... ... 1583
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« Invalidated identities: The disconfirming effects of racial microageressions on Black doctural
students in STEM: Monica L. Miles, Amunda J. Brockman, and Dara . Nophan-Kingery........... 1608
Fublished oniine 11 July 2020 in Wiley Oupline Library

« The impact of system specifies on systoms thinking: Sephin Mambrey, Justin Timm,
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Contents
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-« Enhancing
and Transforming

Virtual Instruction

As 2020 draws to a closc, the authors
look back on past Front-and-Center
articles and quickly recognize the
meritof the ideas for both tracitional
and virtual classroom settings.
Angela T. Barlow,

Clayton Morgan Edwards,

Rebecra Robichawx-Davis, and
Ruthmae Sears

s Children's Games and
Games for Children

Social games like {ag and duck-
duck-goose and organized sports
are not only a familiar part of
growing up but also can extend into
a child’s classroom, where games
are a pepular tonl to engage early
learners in mathematical activity.
Nat Banting and Chad Williams

L04%¢ Claim-Rule-
Connection: A Strategy for
Justifying Reasoning

Develop middle schooi stedents’
ability to defend their thinking with
this engeging tacte.

Lara Ervin-Kassab, Chery! Roddick,
Alison Vickery, and Juliana Tapper

Hi Exploring Exponentiél
Growth in Elementary
School

This concept should be consid-
ered an important part of critical
numeracy, and stugents should
have experiences in their early
education to give them a stronger
experiential groonding in the idea.
Jarnes Russo, Toby Russo, and
Penelope Kalogeropoulos

Lrviil Areas of Triangles:
Reasoning and Sense-
Making Opportuhities
The avthor offers seven
techniques to extend students’

learning through formulas.
Nicholas I. Gilbertson

Léveréging Student
Thinking to Foster
Productive Discussions

The authors delved into a multiyear
project studying and characterizing
interactions that built on stadents’
mathematical thinking and in
which students helped determine
the direction of the lessan.

Jessica Pierson Bishop, Hamilion
Herdison, Julia Preybyla-Kuchek,
and Brika Hassay

ratn o

3.7 Communication
and Metacognition

in the Classroom

The Spend a Buck strategy
develops students communicative
and metacognitive skills in the
mathematics classroom.

Melissa [ Gunter and

Kate M, Rmymond

Q70 eToEMATIS TEATHIR LDARN NG & TEACHING Frai2

& EGEIACTR

85

Ve tE ok 12 Geovmive 2820



LIBRARY,RIEAJMER
CURRENT CONTENT ALERT SERVICES

Mathematics Teacher Vol.113 No. 12 December 2020

PUBTHLTMLRG

Volume 113 ssue 12 Dacember 2l
1. Reimagining Homework te Connect to Home and :17 Earto the Ground
Community Knowledge tontine onlyl
This practice can support teachers in assessing students’ rmathematical %5 From the Editor
hinking and understanding their lived experiences that they can draw on ) .
i mathematics instruction. 1233 Asked and Answered

v 11 s \
va Gau Barte 14z Centennial {Then)

Recommendations for Teaching Division with Remainders  *-*¢ Centennial (Now)
ing their lesson study and a unit from 2 popular Japanese curriculum, a 1548 Prablems to Ponder
roup of educators provided rich learning experiences that successfully led o ,
¢lass of third-grade students to a deep understanding of this topic, 31 Growing Problem
fashua Lerner Solvers

R S 1135 2019-2020
# Cultural Connections: Explering the Mathematics Acknowledgment to
of Qatayef MTLT Authors
#dents grapple with the problem of fnding the volume of two different 1957 2019-2020
folds of 2 traditional T.evantine dessert using either geometry or caleulus. N Ack ted th
wul Naarow and Sam Rhodes CKnowW e_ gment to
L MTLT Reviewers
. 7 - ST 1044 Forthe ™ of
Reasoning about Compasite Shapes with Transformations Mathematics

wJante Lo and Dana €. Cox

Student Surveys inform and Improve Classroom Discussion
1miLh J. Nieman, Nicholas M. Kochmanski Kara I Jackson, Paul A. Cokb, and
£, Henrick

Talking Numbers

Use this 3k cede to socess the
N . LY = online version of this month's
NATMRAL COUNGE, OF S MTLT sni ake advantege of the

. -.if, %
e
A ?7“ TERLHIAT GF MATHEMATIO ¥ sigital enbancarnets,

I

o ety lzarner both insde and cuisce of a0,
iy, Loaming and Tacking ok-1 2 eolicts submisd
COUBHRS TTILSCIS i
[y
H=

Ciad I Supporting the erhantement and mMErpveTent of mathemans watnng and -a-wing

Tom mztie mEtics tEachars, uaiversity mathertaticizns, and mathematics educa-
idees relate Yo dassroom oractoe. Manuscrins previouwsty pubished i other journas or books are not
e of wEping

!, uess oitenedse noted, shoud not he interpreted as offizial NOTh positions. The spaestarte of advertising
aG sy irnplies etonrsement or approval By NOTW of any acvertising cleims or of the adverisar, s pradutt,
RCEROTE and o s websites,

FASTEERIA IS TEACHF R EARNMIG & TEACHNG FK-T2 ey i ] Wit T3 w12 Decernber G 471

86



LIBRARY,RIEAJMER
CURRENT CONTENT ALERT SERVICES

Ayt af 613f® 1 Fat 2021
Y B °W
fagie aroT
sian & ft gema wuft T w1
HiAfa1 e 11
S w1 w foran 7 g o
T ST 17
e
f‘{?aﬁ wm‘&;amg,
rvft:f' 22
33
Tore § s qu i e
FEEE T2 42
FHTATEATA 3T I
T AT 53
T SR 59

HEwT
O A W1 S S
ot TERET wEn
& g
Sivick:fe)
izl

EaL
L]
=q) fag

Aty
Hyires "ot
T+ fusn
T 37

HAE
ATHIHAT Thi TN 9 -
T TSIk Wiaiman
e O ST
3G + AN Ted

87

74

38

97
101
135

108

i g



LIBRARY,RIEAJMER
CURRENT CONTENT ALERT SERVICES

Ayt af 613f® 1 Fat 2021
e

wTeT 3 wfee & uftor O wwen
AR 114
37 329G | WEA T =
YRR 118
WISHE VAR I WeTEhT
wifden |Ey W 121
F@Fﬂmﬁ 126
TaE e 127
e T ' 128
¥ 130

ngaar

AT e R & forg Teel W A9 v U S SR ITTFAE L

I Y] TR -G T TR F TRF T 2, o W srereed gra e
30 WU FEOH 7 B B mwﬁ%w%mmamwm

I Y TR 9 T 5y EL3 %‘g 3T madhumati udaipur@ gmail.com W 9 Y.

T I w5 T T e

88



LIBRARY,RIEAJMER
CURRENT CONTENT ALERT SERVICES

Oxford Review of Education Vol. 46 No. 6 December 2020

Oxford Review of Education g Routledge

Taylor &Francis Group

Volume 46 Number 6 December 2020

CONTENTS
Research Article

Against Michael Hand’s Againsr 4 utonomy as An Educational Aim
Christian Wendelborn 661

Autonomy, practical rationality and being at one with oneself: a reply to Wendelbom
Michae! Hand 672

What works in attracting and retaining teachers in challenging schools and areas?
Beng Huat See, Rebecea Morris, Stephen Gorard and Nada EI Soufi 678

Student loans and participation in pastgraduate education: the case of English master’s loans
José Luis Mateos-Gonzdlez and Pau! Wakeling 698

Standards in education: reforms, stagnation and the need to rethink
David Bolden and Peter Tvmms 717
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Morag Henderson, Nikki Shure and Anna Adgmecs- Volgyi 734

Identifying merit and potential beyond grades: opportunities and chailenges in using
contextual data in undergraduate admissions at nine highly selective English universities
Arng Mewntford-Zimdars and Joanne Moore 752

University? No thanks! An empirical study of why German apprentices with the Abitur
choose niot to go to university
Marthias Pilz, Christian Ebrer and Sabring Edeling 710
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Editorial
Letter

Science notes

9 Bad posture and fall alanns using a BBC microbit Steven Weer

11 Simple experiments that may illuminate school geomercy, algebra and science " latn Maclnnes
Simple models for teaching and learning about the human withdrawal reflex

Leo Ghf Chun Lee. Noady Ho Long Sin and Kennedy Kam Ho Chan

Teaching models for simulating nervous pathways related o the human withdrawal reflex chat can engage

students in active learning

Representations of atomic structura in the logos of atomic energy regulatory bodies

Barend Viaardingerbrosk

Representations of asomic steueture in the fogos of awmic encrgy regulasory bodies do not follow the rules
we teach in our science and chemistry classes

Should Earth be the last place to think about gravity?

Philip sohnson

A progression leading 1o understianding falling wowards Earth is presented

A longitudinal survey of teachers’ attitudes to the reform of GCSE and AS/A-level sciences,
2015-2017
Tony Leech, Mell Wade, Frances Wilson and Steve Evans

A summary and discussion of findings of 2 longitudinal GCR survey of science teachers’ attitudes to the
reform of GUSE and AS/A-level practical science assessment in England sinee 2015

A Pregict-Chserve-Explain cycle to promote college students’ scientific explanations

Cztlen Sencguf

Using a Predict—Observe—Explain cycle in fostering college students’ scientific explanations an conceprs of
velocity and 2cccleration in a small-group activity

Bocking into science: approachss and activities to encourage children and young teens to
read science for pleasure

Ruth Jarman and Joy Alaxander

Can we encourage children and young teens to read scicnec for pleasure? This article presents teacher-
devised approaches and activities that have proved successful in the classroom,

Auditing summative assessments: the need to increase creative reasoning in mathematics
and science at lower secondary in Ireland

Aitbhe Garry, Afstling Reflly, Majella Dempsey and Anir O'Shea

An illustration of the importance of using framewotks to audit tasks in second-level state cxaminations for
mathematics and science

Best Evidence Science Teaching: research evidence in action

{woy Atkinson, Lynda Durlop, Judith Bennett, Peter Fairhurst and Alistair Moore

Case studies demonstrate how resources from the Best Evidence Science Teaching project enable wachers
10 use research evidence in planning and teaching

Practical suggestions for promoting science student actions to overcome social and
enviroramental hanms

Dimnitris Tsoubaris, Larry Bencze, Shefla Curtis and Majd Zouda

How a class of vear 9 {age 13—14) students engaged in a science project to address socio-scientific issues,
undertaking scions of their choice

S5R December 2020, 102(373)
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Bemen! Boidnes Hewl

71 The use of the SOLO taxcnomy to support the development of complex responses in science
lessons in the English and Welsh education system
Niokias Lindstrdm _ o
Demonsreaing wavs of making progeess from learning facts ro linking relaed ideas and on to
o undersonding knavdadge
|81 Reviews.
85 Seignce websearch

% I

renith & Salaly

fl practicat procedures described in 3SR, we have attempted 1o ensurs that:

» e recuinements of UK health & safety taw are observed;

o aiecoonised hazards have been identified;

- ¥ gppopviate pracautions are suggested;

! lterss posaible proceduras are in accordance with commonty adopted moded sk assessments;
" s ¥ zpecial risk assessment is likely 1o be necessary, this is highlighted,

i'-h“,‘_wu\.-er, exrors and omissions can be made, and emplovers may have adopted different standards. Therefore, before
apy practical activity, teachers and technicians should always chieck thelr emplover’s risk assessment. Any 10cai rules
suand Dy their employer must be oheyad, whatever is recormmended in SSA.

Linkass the context dictates othenwise it is assumed that;
- # practicst work is conducted in a property aquipped laboratary;
’ & any mans-operated and other equipment is propedy maintained;
* any fume cupboard operates at least to the standard of CLEAPSS Guide GO,
o (i is taken with nonmal laboratory operations such as heating substances or handling heavy objects;
= yood laboratary practice is observed when chemicals or iving organisms are handled:;
= ey profection is worn whensvay there is any recognised risk to the eyes;
w figldwork takes account of any guideiines issued by the employer;
= pupils are taught sale techniques for such activities as heating chemicals or smealing them, and for handing
MICroCrganisms.

Headers requiring further guidance are referred to;

Safaguards in the School Laboratory. 12th edn, ASE, 2020.

Be Safel Heatth and Safety in School Science and Technology for Teachara of 3- fo 12-year-olds. 4th adn, ASE, 2011.

Topics in Safety, ASE, latest version on the ASE website: wivea30.00g ok ragcurces tomes-in-saety Jlogin required).

Hazcards, CLEAPSS. latest version, and other relevant publications, on the CLEAPSS websita: waiw. Diespnes. ok
{almast all schools, colleges and teacher training establishments in the UK cutside Scotland are members, as ara
many overseas).

Hazgrdous chemicals database, SSERG, latest version on the SSERC website: whwvw.s580% oy Lk nagin-safely’
shgmisiry-heath-safetythazchem _datznass-2/ (schodls. colleges and teacher training establishments In Seotland).

Frgparing Risk Assessments for Chemistry Froject Work in Schoofs & Cofleges, SSERC, 2020,

S8R December 2020, 102379 3
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