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International Journal of Science Education Vol.44, No. 5-6 May, 2022
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INTERNATIONAL IOURNAL OF SCIENCE EDUCATION
Volume 44 Issue 5-6 2022

CONTENTS
ARTICLES

717  Aesthetics, affect, and making meaning in science education: an introduction
Per-Olof Wickman, Vaughan Prain and Russell Tytler

735  Addressing methodological challenges in research on aesthetic dimensions to classroom science inquiry
Vaughan Prain, Joseph Paul Ferguson and Per-Olof Wickman

753 Therole of aesthetics in the teaching and learning of data modelfing
Joseph Paul Ferguson, Russell Tytler and Peta White

775  Supporting aesthetic experience of science in everyday life
Leslie Atkins Elliott
797  The role of aesthetics in learning science in an art-science fesson
Shelley Hannigan, Per-Olof Wickman, Joseph Paul Ferguson, Veughan Prain and Russell Tytler
815 How does a science teacher distinguish himself as a good professional? An inquiry into the aesthetics of
taste for teaching
Paulo Lima Junior, Per Anderhag and Per-Olof Wickman
833  Aesthetic experience and imagination in early elementary school science — a growth of ‘Science-Art-
Language~Game’
Cecilia Caimaon and Britt Jakohson
854 Aesthetics and STEAM education: the case of Korean STEAM curricula at the art high school
Kongfu Mun

ISSUE 6

ARTICLES

873  Aconstruct modelling approach to characterize chemistry students’ understanding of the nature of light
Morgan Balabanaif, Simreen Kaur, Jack Barbera and Alena Moon

836  Field trips in French schools: teacher practices and mativations
Marie-Pierre Julien and Raphoé! Chalmeau

921  Intersectionality as personal: the science identity of two young immigrant Muslim women
Soimu Salehjee and D. M. Watts

939 In-service science teachers’ purposes for integrating the history of stience: the role of their science
teaching orientation
Cicek Dilek Bakanay and Mustafe Cakir

962  An examination of teacher’s goals for a schoo! crystal growing competition: more than having fun
Jorge Martin-Garela and Maria Eugenia Dies Alvarez

980  The teacher as street-level bureaucrat: science teacher’s discretionary decision-making in a time of
reform
M. Hali ond G. Hampden-Thompson
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International Journal of Science Education Vol.44, No. 5-6 May, 2022

1000 Assessing students’ epistemic beliefs related to professional and school science
Frauke Yoitle, Benedikt Heuckmann, Nele Kampa and Kerstin Kremer

1021 Scientific inquiry learning with a simulation: providing within-task guidance tailored to learners’
understanding and inquiry skilf
Mari Fukuda, Shive Hajian, Misha tain, Arita L. Liu, Teeba Obaid, John C. Nesbit and Philip H. Winne
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International Journal of Science Education Vol.44, No. 7-8 July, 2022
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INTERNATIONAL JOURNAL OF SCIENCE EDUCATION
Volume 44 Issue 7-8 2022

CONTENTS

1045

1067

1096

1120

1143

1165

1186

ARTICLES

Science teaching in kindergartens: factors associated with teachers’ self-efficacy and outcorme
expectations for integrating science Into teaching
Yi-Chun Chen, Hsin-Kai Wu and Ching-Ting Hsin

Semiosis and joint student—teacher action. Contract-milieu dialectics in a case study of two subsequent
primary school earth science sessions
Jéréme Santini, Gérard Sensevy, Serge Quilio, Dominique Forest and Jean-Noé&f Blocher

The mediating-moderating medel of inquiry-based learning and science seif-efficacy: evidence from PISA
2015
Yirneng Liu and Jian Wang

Citizen science and its potentia! for science edutation
Mientje Lisse, Frauke Brockhage, Marco Begken and Verena Pietzner

Understanding high schoot students’ errors In solving genetic problems
Shinyoung Lee and Taejin Byun

Systematically reviewing the potential of scientific argumentation to promote multidimensional
conceptual change in science education
Xigoshan Li, Wenjing Wang ond Yanyan Li

Shouid high-school binlogy teachers relate to students’ religious faith when teaching evolution? The
perspective of Jewish teachers
Reut Stahi-Hitin and Anat Yarden

ISSUE 8

1209

1230

1251

1277

1299

ARTICLES

Using an eye tracker to examing the effect of prior knowledge on reading processes while reading a
printed scientific text with multiple representations
Yu-Cin Jtan

Motivation In Reading Primary Scientific Literature: a questionnaire to assess student purpese and
efficacy in reading disciplinary literature
Kyriaki Chotzikyriakidou and Melissa McCartney

Secondary teachers’ instructional practices on argumentation in the context of science and religious
education
Wonyong Park, Sibel Erduran and Liom Guilfoyle

Developmental trajectories for novice teachers: teaching efficacy, instructional beliefs, and domain
knowledge
Margareta M. Thomson, Erin Huggins, Sarah I. Carrier and Deleon Gray

How do interdisciplinary teams co-construct instructional materials emphasising both science and
engineering practices?
Tamara Galoyan and Naricy Butler Songer



LIBRARY,RIEAJMER
CURRENT CONTENT ALERT SERVICES

International Journal of Science Education Vol.44, No. 7-8 July, 2022

1318 Knowledge and perception of common local wild plant and animal species by children and their teachers
—a case study from Switzerland
Barbara Jaun-Holderegger, Hans-Joachim Lehnert and Petra Lindemann-Matthies

1336 Analyzing visual attention during TAP learning and the effect of epistemic beliefs on the understanding of
argument compoenents
Chia-Hui Cheng and Fang-Ying Yang

1356 The assessment of science classroom creativity: scale development
Oksu Hong, Min-Ho Park and Jinwoong Song
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Journal of Research in Science Teaching Vol.59, No. 6 August, 2022

Journal of Research in Science Teaching

VYolume 59, Issue 6, August 2022

CONTENTS

Research Arficles
s A review of literature that uses the lens of the next genemtion science crosscutting concepts:

2012-2019: Sarck J. Fick and Anna Maria Arias -
Published online 22 January 2022 in Wiley Online lerary

» Motivational outcomes of the science outreach lab S'Cool LAB at CERN: A multilevel analysis:

Julia Woithe, Andreas Milller, Sascha Schmeling, and Jochen Kuhn
Published online 28 January 2022 in Wiley Online Library

¢ Material inguiry and transformation as prerequisite processes of scientific argumentation:

‘Foward a2 social-material theory of argnmentation: Kok-Sing Tang
Published online 29 January 2022 in Wiley Online Library

o Transformative experience in an informal science learning program about climate change:
Megan K. Littrell, Anne U. Gold, Kristin L. K. Koskey, Toni A. May, Erin Leckey, and

Christine Okochi
Published online 3 February 2022 in Wiley Online Library

s Elementary teachers’ verbal supports of science and engineering practices in an NGSS-aligned
science, engineering, and computational thinking wnit: Sarah Lilty, Anne M. McAlister,

Sarak J. Fick, Jennifer L. Chiu, and Kevin W. McElhaney....
Published online 7 March 2022 in Wiley Online Library

Position Paper
s Theoretical diversity and inclusivity in science and environmental education research: A way

forward: Roberta Howard Hunter and Gail Richmond
Published online 18 February 2022 in Wiley Online Library

Comment
s Beyond assessing knowledge about models and modeling: Moving toward expansive,
meaningful, and equitable modeling practice: Christina V. Schwarz, Li Ke, Michelle Salgado,

and Eve Manz
Published ¢nline 25 March 2022 in Wiley Online Library
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Journal of Research in Science Teaching Vol.59, No. 7 September, 2022

Journal of Research in Science Teaching
Volume 59, Issue 7, September 2022

CONTENTS

Research Articles
» “It is what it is”: Using Storied-Identity and intersectionality lenses to understand the trajectory of

a young Black woman's science and math identities: Amal Tbourk, Roxanne Hughes, and

Clausell Mathis..... .
Published enline 18 Februa.ry 2022 in Wﬂey Onlme lemry

e Leaming to think spatially through curricula that embed spatial training: Julia D. Plummer,
Parricia Udomprasert, Abha Vaishampayan, Susan Sunbury, Kyungjin Cho, Harry Hougkron,
Erin Johnson, Erika Wright, Philip M. Sadler, and Alyssa Goodman.........
Published online 25 February 2022 in Wiley Online Library

» Computational thinking for using models of water flow in environmental systems: Intertwining
three dimensions in a learning progression: Kristin L. Gunckel, Beth A. Coviti,
Alan R. Berkowitz, Bess Caplan, and John C. Moore ........veevvcisiiiiiceavniennns
Fublished online 22 February 2022 in Wiley Online Library

» The effectiveness of an integrated STEM curricnlum unit on middle school students’ life science
learning: Saira Anwar, Muhsin Menekse, Siddika Selcen Guzey, and Lynn A. Bryan.......cevvvceieviniees
Published online 26 February 2022 in Wiley Online Library

* Portraying secondary science teacher retenrtion with the person-position framework: An analysis
of a state cobort of first-year science teachers: Douglas B. Larkin, Suzanne Poole Patzell,
Khadija M. Ahmed, Liz Carletta, and Catherine R. Gaynor rere et e ssten s s aeon
Published online 24 February 2022 in Wiley Online Library

# Teaching and learning about respiratory infectious diseases: A scoping review of interventions
in K-12 education: Yasmin B. Kafai, Yue Xin, Deborak Fields, and Colby Tofel-Grehl...........cc.....

Published online 21 July 2022 jn Wiley Online Library
Comment
» The role of phenomena and problems in science and STEM education: Traditional, contemporary,

and future approaches: Okhee Lee and Scott E. GIQPIR .o.verivisiiecsseeeeeccracsnssesiissssacseans
Published online 19 April 2022 in Wiley Online Library
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Journal of Research in Science Teaching Vol.59, No. 8 October, 2022

Journal of Research in Science Teaching

Volume 59, Issue 8, October 2022

CONTENTS

Research Articles ) )
e Assessing high-school students’ modeling performance on Newtonian mechanics:
Xigoming Zhai w

Published online 5 March 2022 in Wiley Online Library

« Investigating the dimensions of modeling competence among preservice science ieachers: Meta-modeling
knowledge, modeling practice, and modeling product: Maximilian Felix Gohmer,
Tom Bielik, and Moritz Krell

Published online 26 February 2022 in Wiley Online Library

» Science teachers in research labs: Expanding conceptions of social dialogic dimensions of
scientific argumentation: Jeanne T. CROWHIRG ..cvccvmeevcrmr o

Published online 25 February 2022 in Wiley Online Library

* Student and advisor gender identity in STEM docteral programs: Examining longitundinal and
mediating effects with latent growth models: Jennifer M. Blaney, David F. Feldon, and
Kaylee Litson

Pubtished online 2 March 2022 in Wiley Online Library

e The role of inclusion, discrimination, and belonging for adolescent Science, Technology,
Engineering and Math engagement in and ont of school: Kelly Lynn Mulvey,
Chanriing J. Mathews, Jerica Knox, Angelina Joy, and Jacqueline Cerda-Smith ...ooocvvueeeennc.
Published online 3 March 2022 in Wiley Online Library

e What are they bringing with them? Understanding past science experiences of preservice

elementary teachers and what they mean for the science methods course: Melissa Hulings ......

Published online 4 March 2022 in Wiley Online Library

Comment

e Engaging the racist science of human intelligence: Towards a more just science education future:
Tarunie Visint@iner ... ..ccvevrens
FPublished online 5 Angust 2022 in Wiley Ounline Library

Editorial

e (Call for papers: Special issue: Learning and teaching in times of science denial and
disinformation: Doug Lombardi and K. C. Busck .........

Published online 2 September 2022 in Wiley Online Library
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Professional Development in Education Vol. 48 No. 3, July, 2022
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PROFESSIONAL DEVELOPMENT ——— " ’ % Routledge

IN EDUCATION

Taylor & Francis Group

Volume 48 Number 3 2022

CONTENTS
EDITORIAL

361 Supporting teachers to lead by learning and learn by leading
Fiona King

364

379

398

411

426

444

462

478

433

906

523

RESEARCH ARTICLE

Responsive leadership within professional learning networks for sustainable
profassional learning

Livia A. J. Jesacher-Roessler and Evi Agostini

ARTICLE

Influence of professional cultures and principal leadership effects on early-career
teacher leadership development in Hong Kong schools

Eison Szeto

RESEARCH ARTICLE

Learning, leadership, and agency: A case study of teacher-initiated professional
development
Stephanie L. Dodman

ARTICLE

The teacher leadership in Kazakhstan initiative: professional learning and leadership
Guimira Qanay and David Frost

RESEARCH ARTICLE

Exploring teacher leadership for professional learning in response to educational
disruption in Qatar
Youmen Chaaban, Rania Sawalhi and Xiangyun Du

ARTICLE

How do the leadership strategies of middle leaders affect teachers’ learning in
schools? A case study from China

Xiaolei Zhang, Jocelyn L. N. Wong and Xiaofang Wang

What role can professional learning frameworks play in developing teacher agency in
subject leadership in primary science?

Sarah Earle and Lynne Bianchi

RESEARCH ARTICLE

Divining the professional development experiences of K-12 STEM master teacher
leaders in the United States
Rebecca L. Hite and Jeffrey D. Milbourne

ARTICLE

From school improvement to student cases: teacher collaborative work as a context
for professional development

Galina Shavard

Mediating influences in professional learning: Factors that lead to appropriaticn and
principled adaptation

Max L. Longhurst, Suzanne H. Jones and Todd Campbell

A one-year teacher professional development programme towards context-based

science education using a concerns-based approach
Lesley G.A. de Putter - Smits, Nienke M Niaveen, Ruurd Taconis and Wim Jochems

13
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Professional Development in Education Vol. 48 No. 4, September, 2022

PROFESSIONAL DEVELOPMENT § Routledge

IN EDUCATION

Taylor & Francis Group

Volume 48 Number4 2022

CONTENTS

541

546

5589

876

594

811

624

642

657

672

688

705

EDITORIAL

Editorial: the call for a digital pedagogy
Marce! van der Klink and Alex Alexandrou

ARTICLE

Towards a Virtuosity of School Leadership: clinical support and supervision as
professional learning
Alan Bainbridge, Hazel Reid and Gaia Del Negro

A faculty-in-residence programme: enacting practice-based professional development
in a STEAM-focused middle school
Danielle Herro, Shanna E. Hirsch and Cassie Quigley

Classroom discourse in mathematics lessons: the effect of a hybrid practice-based
professional development program
Zehavit Kohen and Hilda Borko

Psychometric properties of the design-based professional learning for teachers survey
Man-Wai Chu, Barbara Brown and Sharon Friesen

Workstyle attributes and their relations to instructional coaching behaviours
Alexander Kurgz, Linda A. Reddy, Ryan J. Kettler, Todd A. Glover, Meghan K.
Velasquez and Lyle Kirtman

The professional development needs of beginning and experienced teachers in four
municipalities in Sweden
Martin Karlberg and Christopher Bezzina

Developing teachers: adopting observation tools that suspend judgement to stimuiate
evidence-informed dialogue during the teaching practicum to enrich teacher
professional development

Sally Windsor, Jeana Kriewaldt, Melanie Nash, Annika Lilja and Jane Thornton

Teacher educators reflecting on case-based teaching — a collective self-study
Marit Ulvik, Helene Marie Kjaergard Eide, Liv Eide, Ingrid Helleve, Vigdis Stokker
Jensen, Kristine Ludvigsen, Dag Roness and Lars Petter Storm Torjussen

Offering modest supports to extend professional development outcomes and enhance
elementary science teaching
Judith Haymore Sandholtz and Cathy Ringstaff

‘Promoted widely but not valued’: Teachers’ perceptions of team teaching as a form of
professional development in post-primary schools in Ireland
Thomas Walsh

Teachers’ perceptions of professionalism: a top-down or a bottom-up decision-making
process?
Farzaneh Dehghan

14
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Professional Development in Education Vol. 48 No. 5, November, 2022

PROFESSIONAL DEVELOPMENT £3% Routledge
g
&

IN EDUCATION

Taylor & Francis Group

Volume 48 Number5 2022

CONTENTS
EDITORIAL
715 Editorial
Sue Swaffield
ARTICLE

718

734

751

766

784

806

827

847

878

Teachers’ learning and sense-making processes in the context of an innovation: a two
year follow-up study

Saskia Stollman, Jacobiene Meirink, Michiel Westenberg and Jan Van Driel
Micro-learning in designing professional development for ICT teacher leaders: The role
of self-regulation and perceived learning

Tamar Shamir-inbal and Ina Blau

A comparative study of mentoring for new teachers

Rachel Shanks, Michelle Attard Tonna, Frede Krgjgaard, Karen Annette Paaske, Dean
Robson and Eva Bjerkholt

Conventionality and evidence: two elements of professional development that could
matter to teachers -

Lia M. Daniels, Devon Chazan, Lauren Goegan and Julia Farmer

Exploring the landscape of educator professional activity on Twitter: an analysis of 16

education-related Twitter hashtags
Jeffrey Carpenter, Tania Tani, Scott Morrison and Julie Keane

Evaluating effective professional development

Albert Zeggelaar, Marjan Vermeulen and Wim Jochems

Effective characteristics of professional development programs for science and
technology education

Mireiile D. Hubers, Maaike D.Endedijk and Klaas Van Veen

A transformative modef of continuing professional development in a day nursery:
practitioners’ perspectives on the implementation of symbolic gesturing

Jenny Byrne and Amanda Norman

The contribution of teachers of research-intensive teacher education programmes {o a
culture of inquiry in primary schools

Louise Verhoef, Monigue Volman and Lisa Gaikhorst

Can schools really provide the learning environment that new teachers need?

Complexities and implications for professional learning in Wales
Emmajane Milton, Carcline Daly, Frances Langdon, Melanie Palmer, Ken Jones and

Andrew James Davies

15
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Sunil Behari Mohanty*
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Nations throughout the world realise the truth that higher
education plays a crucial role in the development of nations. “Higher
Education has given ample proof of its viability over the centuries and
of its ability to change and to induce change and progress in society”
(UNESCO 1998, p.2). Yash Pal (2009, p. 9) stated,

“A university is a place where new ideas germinate, strike roots
and grow tall and sturdy. It is a unique space, which covers the
entire universe of knowledge. It is a place where creative minds
converge, interact with each other and construct visions of new
realities. Established notions of truth are challenged in the pursuit
of knowledge.

“In today’s lifelong-learning framework, tertiary education
provides not only the high-level skills necessary for every labor
market but also the training essential for teachers, doctors, nurses,
civil servants, engineers, humanists, entrepreneurs, scieptists, social
scientists, and myriad personnel.” (Ramphele 2002, p. ix). However,
Van der Zwaan (2017, p.19, commenting on the transformation
of the university concept stated that “ Many believe that the old
university has been transformed into a teaching factory, where
students, as modern consumers, protest against the value for money
they receive.” Globally, there has been exponential expansion of
universities (Frank and Meyer 2007, p. 289). “Higher education
drives and is driven by globalisation. It trains highly skilled workers
and contributes to the research base and capacity for innovation
that determine competitiveness in the knowledge-based global
economy. It facilitates international collaboration and cross-cultural
exchange” (OECD 2009, p.13). “Governments pursue reforms to
build world-class systems of higher education, which assure quality
in both research and teaching” (Kearney, 2009, p. 11). According to
OECD (2014), “Within education, higher education is much more
innovative than the primary and secondary levels — and is one of the
most innovative sectors of the economy in terms of innovation in
knowledge or methods.” “Universities, in particular, are essential to
achieving the SDGs because they can equip the next generation with
the skills, knowledge and understanding to address sustainability
challenges and opportunities and perform research that advances
the sustainable development agenda”. (Ahmadein, 2019, p.18). EUA
2021, pp 6-7) stated,

“The higher education learning experience will nurture and enable
the development of learners as creative and critical thinkers,

* President, All India Association for Educational Research, Flat 1, Beatiude
Apt 2, 61B Selvaraj Chettiar Street, Vaithikuppam, Pondicherry-605001.
E-mail:sunilmohanty@gmail.com
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Curricular Challenges: Experiences
from Padyatra

STETH?

Punita Harne*

Communication for harmony in the rural area of Gujarat, India
is a bare need today. How a padayatra (walk) in 4 villages of rural
Gujarat can play a pivotal role in the development of that particular
village and the life of journalism and mass communication students,
their understanding of rural issues, problems, and challenges in the
remote areas of Gujarat can be seen from the journey through this
case study. What sort of communication is done in the rural areas of
Gujarat, what is the pattern of the communication, and what is the
vocabulary of the rural families in Gujarat observed and noted in this
padayatra. This may not sound like a thematic research paper, but
this is a document of first-hand fieldwork data.

Gandhi literally walked his way to independence. His
innovative concept of Foot marches/padyatras was one of the many
tactics that fetch India its freedom. In Gandhi’s scheme of things,
these foot marches were a vital part of Satyagraha, or passive, non-
violent resistance. This created a nationwide ground-swell of potent,
non-violent energy, which ultimately became the strength of the
independence movement.

Gandhi travelled the length and breadth of India and then
formed a firm opinion that India was predominantly an agrarian
society. It cannot get lasting freedom from hunger, poverty, and
wanting unless its villages became respectfully employed and
self-reliant. Rural India was and is the foundation on which the
superstructure of the Indian nation has rested. Gandhi’s pioneering
work in the village and social sector welfare through the practice
of Sarvoday has left an indelible mark on everyone, may it be an
individual or an institution. Gujarat Vidyapith (Deemed-to-be-
University founded by Mahatma Gandhi in 1920) is one to whom
society is looking with hope.

In Gujarat Vidyapith as a part of its curricular activity students
and teachers from every department have to go to the villages for
five days. As per the need and demand of curricula, each department
with its own methods of understanding the villages and ground
realities, they come out with different data. This paper is based on
such experiences.

Communication and Extension: An Unbreakable
Inter-dependency

Extension plays an important role in bringing about a change in
human behavior and is closely related to communication, which acts

* Professor; Department of Journalism and Mass Communication, Gujarat Vidyapith,

Ashram Road, Ahmedabad-380009. E-mail: punitaharne@gujaratvidyapith.org
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M S Kurhade*

We are all born with a divine fire in us. Our efforts should be to give
wings to this fire and fill the world with the glow of its goodness.

Dr. APJ Abdul Kalam
(15™ October, 1931- 27" July, 2015)

Bharat Ratna Dr. Avul Pakir Jainulabdeen Abdul Kalam, the
former President of India was born to a little educated boatman
Jainulabdeen in Rameshwaram (Tamil Naidu). The family of
Jainulabdeen was of ordinary means. However, they were determined
to give young Kalam, the best of proper education. As life unfolded
itself, Abdul Kalam not only grew in years but also grew in stature
to become one of the best scientific brains of not just India but of
international repute. “He is one of India’s most distinguished scientists.
He was responsible for the development of India’s first satellite launch
vehicle, SLV — 3 of strategic missiles, weaponization, and building
local capability in critical technologies. Held senior positions in ISRO
(Indian Space Research Organisation) and DRDO (Defence Research
and Development Organisation) and PURA (Providing Urban Amenities
in Rural Areas) before becoming Principal Scientific Advisor to the
Government of India, a cabinet rank. He had the rare honor of being
the recipient of all three highest civilian awards of Padma Bhushan,
Padma Vibhushan, and Bharat Ratna, besides receiving some 30
honorary doctorates from all over the world,” (Penguin Books writes
on him). :

The rocket scientist that he grew up to be called propelled him
to be the Bharat Ratna in India, which took immense pride in making
him the 11" President of India on 25" July, 2002. In India where 80%
of the population consists of Hindus, Abdul Kalam was the 3 Muslim
President. He conveyed what he had learned from the above three
programmes based on his personal experience.

‘Whenever there is a dream in life, that transforms into a vision and
the vision takes shape as many missions.

The necessity of high-level thinking to transform the vision into
missions.

Acquisitions of knowledge from all sources.

Working and working without boundary conditions till the
realization of the mission.

Leader absorbs the failure and takes responsibility and gives the
credit for success to his team while executing the mission.
Teachers and educationists should create leaders with these
qualities in their students.

The article is being published to commemorate the Birth Anniversary of the Former
President of India, Dr. Avul Pakir Jainulabdeen Abdul Kalam.

* Principal, D.T'S.S. College of Law, Malad (E), Mumbai-400097, Director; Sanskar
Sarjan Education Society, Malad (E), Mumbai-400097 and President, Association of
Non-Government Colleges, Mumbai. E-mail: principal@sanskarsarjan.org.
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