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American Journal of Physics Vol. 91 No. 3, March, 2023

AMERICAN

JOURNAL

of PHYSICS

s

CODEN: AJPIAS
ISSN: 0002-9505

Volume 91, No. 3
March 2023

167

170
177
182

193

206

214

225

235

247

248

EDITORIAL
In this issue: March 2023

AWARDS

2022 AAPT award citations at the winter meeting in Portland, Oregon

PAPERS

Is contour integration essential? Alternatives for beginning physics students

A shorter path to some action variables

An exploration of circumbinary systems using gravitational microlensing

Producing slow light in warm alkali vapor using electromagnetically induced

transparency

INSTRUCTIONAL LABORATORIES AND DEMONSTRATIONS
A tabletop experiment for speed of light measurement using a Red Pitaya

STEMlab board

ADVANCED TOPICS

Singular Lagrangians and the Dirac-Bergmann algorithm in classical mechanics

COMPUTATIONAL PHYSICS

Particle-in-cell method for plasmas in the one-dimensional electrostatic limit

Continuous fractional component Gibbs ensemble Monte Carlo

Note

From Sackur-Tetrode entropy to the ideal gas adiabatic equation in one step

NOTES AND DISCUSSIONS

Erratum: “Introducing simple models of social systems”

[Am. J. Phys. 90, 462-468 (2022)]

John Essick, Harvey Gould, Adam
Fritsch, Claire A. Marrache-Kikuchi,
Beth Parks, B. Cameron Reed,
Donald Salisbury and Jan Tobochnik

Onuttom Narayan
Juan F. Zanella Béguelin

Brett C. George, Eleni-Alexandra
Kontou, Patrycja Przewoznik and
Eleanor Turrell

Kenneth DeRose, Kefeng Jiang,
Jiangiao Li, Macbeth Julius, Linzhao
Zhuo, Scott Wenner and Samir Bali

Che-Chung Chou, Shi-Yu Hsaio, Jun-
Zhi Feng, Tyson Lin and Sheng-Hua
Lu

J. David Brown

Sara Gomez, Jaime Humberto Hoyos
and Juan Alejandro Valdivia

Niklas Mayr, Michael Haring and
Thomas Wallek

P.-M. Binder and Ian R. Leigh

Pablo Jensen
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American Journal of Physics Vol. 91 No. 4, April, 2023

AMERICAN

of PHYSICS

JOURNAL

R

CODEN: AJPIAS
ISSN: 0002-9505

Volume 91, No. 4
April 2023

255

256

258
264
278

288

298

307

316

324

327

328

EDITORIAL
In this issue: April 2023

LETTERS TO THE EDITOR

ChatGPT: A test drive
A revolution in physics education was forecast in 1989, why hasn't it

happened? What will it take?

PAPERS

Projectile motion with quadratic drag

A charge analysis of non-invasive electrical brain stimulation
Electromagnetic induction: How the “flux rule” has superseded Maxwell's

general law
Modeling the frequency response of an acoustic cavity using the

method of images
Fundamental properties of beamsplitters in classical and quantum optics

INSTRUCTIONAL LABORATORIES AND DEMONSTRATIONS
An easier-to-align Hong-Ou-Mandel interference demonstration

An economical smoke chamber and light-sheet microscope system for
experiments in fluid dynamics and electrostatics Video Abstract Icon

NOTES AND DISCUSSIONS

Eccentricity and orientation of Earth's orbit from equinox and solstice times
BOOK REVIEWS

Book Reviews

NOTES AND DISCUSSIONS

Erratum: “The law of entropy increase for bodies in mutual thermal
contact” [Am. J. Phys. 91, 79 (2023)]

John Essick, Claire A. Marrache-
Kikuchi, Beth Parks and
Cameron Reed

J. Wang
William Flannery

John L. Bradshaw
Maurice M. Klee
Giuseppe Giuliani

Frank Rice, Teresa Riedel

and Isaiah Curtis

Masud Mansuripur and Ewan
M. Wright

Nicholas S. Di Brita and Enrique
J. Galvez

Karl D. Stephan

B. Cameron Reed
Raymond L. Lee Jr.,

Ramandeep S. Johal
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Ethics and Education Vol.18 No. 1, February, 2023

29)\)202
O,

ETHICS AND EDUCATION —_ %2 mﬂﬂfﬂ%ﬁw
Volume 18 Number 1 February 2023

CONTENTS

EDITORIAL

Editorial: pedagogical forms in times of pandemic
lovisa Bergdahl 1

KEYNOTE

Indigenous, feminine and technologist relational philosophies in the time of machine learning
Trov A. Richardson 6

RESPONSE

Educational relational networks: indigenous and feminist worlding. A response to Troy
Richardson
Sharon Todd 23

KEYNOTE

Rejuvenating and regenerating on-campus education. Why particular forms of pedagogical
life matter
Jan Masschelein 28

RESPONSE

Retrotopian risks, constant translation, without noise reduction: a response to Jan
Masschelein

Lovisa Bergdahl 45
ARTICLE

Being universitas: community and being present in times of pandemic
Amanda Fulford & David Locke 51

Pedagogies of place: conserving forms of place-based environmental education during a
pandemic

Jeff Stckney 67
Putting the pandemic on the table: what does this crisis reveal about the essence of education?

Glenn M. Hudak 86

Pedagogical form, study, and formless formation

CaglarKéseoglu& julien Kloeg 101
Creating authentic connectedness online through a shared experience of ‘not-knowing’

Lynne \\"olbert&:\shﬁnl\jsoy i 110
Clocked by the pandemic! On gender and time in Rousseau’s Emile

Amy Shuffelton 123
Playing it by ear: potential as an improvisatory practice

Catherine Herring 138

Laughing ourselves out of the closet’: comedy as a queer pedagogical form
Sean Henry, Audrey Bryan & Aoife Neary 151
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International Journal of Science Education Vol. 45 No. 1-2, January, 2023

2olyl2ey

INTERNATIONAL JOURNAL OF SCIENCE EDUCATION
Volume 45 Number 1-2 January—February2023 E \ ’) S? \
- ~—
—
CONTENTS
Issue 1
Articles
1 Hybrid language as a tool for enhancing involvement in learning a biochemistry process: a self-study

llana Klima Ronen and Dana Sachyani

22 Nature of science in students’ discussions on disagreement between scientists following a narrative
about health effects of the Fukushima Daiichi accident
Karim Hamza, Andrzej Wojcik, Leena Arvanitis, Karin Haglund, lanntundegdardand Linda Schenk

43 Relationships among perception of teacher autonomy support, achievement motivations, intellectual
risk-taking, and science academic performance: a serial mediation model
Lihua Tan, Bing Wei andTianxue Cui

65 The impacts of modelling-based SSI teaching module on preservice teachers’ decision making — a case of
Dongfeng Highway route selection
Jing-Wen Lin, Tze-Shang Chengand George Linn

Issue 2
Articles
87 Preschool-age children’s early steps towards evidence-based explanations and modelling practices

Julia D. Plummer and Amy Ricketts

106  Opening up STEMM pathways among Indigenous people in the U.S.: what is the role of cultural, spiritual,
and ethical conflicts in Indigenous people's STEMM educational and career decisions?
Angelina E. Castagno, Jani C. Ingramand Ricky Camplain

125 Understanding of Nature of Science {NOS) in pre-service teachers with different science content
knowledge, before and after an intervention
Martina Valencia Narbona, Paola Nufez Nieto andHernanCofréMardones

144  Predictions and explanations about scientific situations in a high school context
Luis Miguel Rivera Gavidiaand Juan José Marrero Galvdan
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Journal of Biological Education Vol.57 No. 1, February, 2023

Journal of
Biological Education

Volume 37 Number I February 2023

Contents ey ) \‘\ 5023

EDITORIAL
Dacid Coates N ~\N 1
—

RESEARCH ARTICLE

Routledge

Taylor & Francis Group

PINLN0Y

Interpreting students” ideas on the availability of energy and matter in food webs
Lena Wennersten, Hanna Wanselin, Susanne Wikman& Mats Lindahl

Better understanding of ageing research through a 12-week laboratory course for undergraduates
majoring in biotechnology
Tianying Shan, Jie Shen, Li Dong, Yifan Xu, Honglin Li, Lichao Zhong & Hao Tang 24

Traditional vs. virtual laboratories in health sciences education
. J. Serrano-Perez, L. Gonzdilez-Garcia, N. Flacco, A. Taberner-Cortés, I. Garcia-Arnandis, G. Pérez-
Lopez, A. Pellin-Carceléné& C. Roma-Mateo 36

Middle school students” alternative conceptions about the human blood circulatory system using
tour-tier multiple-choice tests
Caifeng Zhao, Shan Zhang, Huanhuan Cui, Wenjie Hu & Guo Dai 51

Inguirv-based learning in immunology: analysis of scientific argument construction by

undergraduate students in biological science and health care classes

Paula Seixas Mello, Caio Cotta Natale, Patricia Marzin-Janvier, Leda Quercia Vieira & Daniel

Manzoni-de-Almeida 68

Preschool children’s attitude toward some unpopular animals and formation of a positive attitude
toward them through hands-on activities
Marjanca Kos, JanezJerman& Gregor Torkar 83

Unravelling the Central Dogma of Biology in an active way: a case study
Lucas Fagundes Silveira, Christian Santos Xavier, Maira Alexandre Perez, Dandie Antunes Bozza,
Lupe Furtado-Alle, Iris Hass &LucianeViaterTureck 101

The epistemic and pedagogical dimensions of evolutionary thinking in educational resources for
zoology designed for preservice teacher education
Gabriel de Moura Silva, Daniel J. G. Lahr & Rosana Louro Ferreira Silva 115

Developing students’ scientific literacy through an e-portfolio project at a community college
gateway science course
Daniel Gertner, Na Xu, Holly Porter-Morgan & Jacqueline Brashears 129

Integration of biomimicry into science education: biomimicry teaching approach
Merve Coban & Bayram Costu 145

How can learners explain phenomena in ecology using evolutionary evidence from informal learning

environments as resources?

Dina Nesimyan ~ Agadi& Orit Ben ZviAssaraf 170
Critical thinking activities in Florida undergraduate biology classes improves comprehension of

climate change

Sheila A. Young, Amanda R. Newton, Samantha R. Fowler & Joo Park 184

Saudi students’ and science teachers’ knowledge of and attitudes towards biotechnology
Fayadh Hamned Alanazi 196

Conceptual alignment between the somatic cell division curriculum, textbooks, instruction, and

assessment in high school

Youngshin Kim, Yun-hye Lee, Hyonyong Lee & Soo-mnin Lim 214
The problem-based learning (PBL) of biology for promoting health literacy in secondary school

students

HadiSuwono, TututPermana, Muhammad Saefi& Rifka Fachrunnisa 230



LIBRARY, RIE, AIMER
CURRENT CONTENT ALERT SERVICES

Journal of Curriculum Studies Vol.55 No. 1, February, 2023

Be|y2cazournal of |y IS
February 2023 \ CurrICUIm

2 Studies

CONTENTS

m TEACHERS MATTER

Teaching as a pedagogical responsibility: an introduction
NinniWahlstrém, Ulrika Bossér& Bettina Vogt

The call to teach and the ethics of care: a dynamic educational crossroads
David T. Hansen &Yibing Quek 8

The devil’s finest trick: routines that make teachers matter against their
better judgement

Anna Sfard 21

Classroom participation: Teachers’ work as listeners
Barbara Comber & Debra Hayes 37

Classroom observation as a means of understanding teaching quality:
towards a shared language of teaching?

Kirsti Klette 49

HARTICLE

“The king will be corrupt too!” Teaching thinking in bible studies
Ehud Tsemach&Anat Zohar 63

Politics and aesthetics of museum mathematics: the
dissensualcurriculumof early 21st century mathematics exhibitions
Molly L. Kelton & Ricardo Nemirovsky 82

Curriculum as policy text: shifting the gaze of South African curriculum
implementation research
Kerry J Kennedy & David Robinson 105
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Mathematics Teacher Vol. 116 No. 1, January, 2023

Contents

Five Keys for
Growing Confident
Math Learners

Interrogate deficit-based thinking
and suggest asset-based language
to develop mathematical
identities, understandings,

and consciousness.

By Sam Rhodes,

Alesia Mickle Moldavan,

Montana Smithey,

and Allison DePiro

Same Task
but Different
Learning Goals

This article models how to plan
and facilitate implementing the
same task in two sixth-grade
classrooms with two different
learning goals using the Five
Practices structure.

By Stephanie D. Sigmon,

Kelly Q. Halpin, Damien J. Ettere,
and Jennifer Suh

Front & Center articles have messages that appeal to MTLT
readers working with students across all grades, PK~-12. This
can be achieved in many ways, including writing on an issue
of importance to all grade levels, providing relevant examples
for different grade bands, or reframing a topic for each grade
band in different sections of the article.

If you're interested in writing a Front & Center article for
MTLT, please check out our updated Author Toolkit at www.
nctm.org/mtltsubmit. The Author Toolkit is a comprehensive
authoring tool, with numerous examples, for preparing and
submitting a paper to MTLT.

MATHEMATICS TEACHER: LEARNING & TEACHING PK—12

© 2023 NCTM Volume 116_Issue 01_January_2023

11
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Mathematics Teacher Vol. 116 No. 1, January, 2023

Volume 116_Issue 01 January_2023

The Life and Times of a Third-Grade Pencil 2 From the Editor
Students determine the usable lifespan of a pencil in this mathematical 52 Problems to Ponder
modeling activity. ) )

By Matthew Kandel 56 Growing Problem
Solvers
- ——— 60 Ear to the Ground
. . 62 Teaching Is a Journey
Variations on a Theme of Fibonacci )
66 From the Archives

We introduce variations on the Fibonacci sequence, such as the sequences
where each term is the sum of the previous three terms, the d.ifference of 76 For the & of
the previous two, or the product of the previous two. We consider the ratio Mathematics
of the successive terms in ways that reinforce key behavioral concepts of
polynomials.

By Sheldon P. Gordon and Michael B. Burns

Approximating Pi .
This method using the area of regular polygons inscribed in circles to
approximate a value for pi is similar to the method used by Archimedes
using circumferences.
By Lidia Gonzalez Visualizing Mathematics
Through Knitting

Use this QR code to access the
online version of this month's
MTLT and take advantage of the
digital enhancements.

NATIONAL COUNCIL OF
TEACHERS OF MATHEMATICS

Mission Statement: The National Council of Teachers of Mathematics supports and advocates for the highest-quality mathematics
teaching and learning for each and every student.

*Aathematics Teacher: Learning and Teaching PK-12 is devoted to supporting the enhancement and improvement of mathematics teaching and learning
for each and every learner both inside and outside of the classroom

Mathematics Teacher: Learning and Teaching PK—-12 solicits submissions from mathematics teachers, university mathematicians, and mathematics educa-
tors and strongly encourages manuscripts in which ideas relate to classroom practice. Manuscripts previously published in other journais or books are not
acceptable. NCTM publications present a variety of viewpoints. All regular articles (i.e., Front and Center, Feature, Focus, Exploring Mathematics) submitted
to AMTLT undergo double-blind, external peer review. Departmental submissions are reviewed by two to three members of the editorial board.

The vievss expressed or impiied in this journal, unless otherwise noted, shouid not be interpreted as official NCTM positions. The appearance of advertising
in NCTM's publications and on its websites in no way implies endorsement or approval by NCTM of any advertising claims or of the advertiser, its product,
or its services. NCTM disclaims any liability whatsoever in connection with advertising appearing in NCTM’s publications and on its websites.

TAATHEMATICS TEACHER: LEARNING & TEACHING PK—12 © 2023 NCTM Volume 116_Issue 01_January_2023 7
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