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Current thoughts on TPACK Theory Research on Technological Pedagogical Content Knowledge in Specific
Subject Areas Integrating Technological Pedagogical Content Knowledge into Teacher Education and
Professional Development The Handbook of Technological Pedagogical Content Knowledge (TPACK) for
Educators is simultaneously a mandate and a manifesto on the engagement of technology in classrooms.
Tests and Teaching Quality - National Research Council 2000-04-14
Improving the quality of teaching in elementary and secondary schools is now high on the nation's
educational policy agenda. Policy makers at the state and federal levels have focused on initiatives designed
to improve the abilities of teachers already in schools and increase the numbers of well-qualified teachers
available to fill current and future vacancies. Tests and Teaching Quality is an interim report of a study
investigating the technical, educational, and legal issues surrounding the use of tests for licensing teachers.
This report focuses on existing tests and their use.
Handbook of Technological Pedagogical Content Knowledge (TPCK) for Educators - AACTE
Committe on Innovation and Technology 2008
Published by Taylor & Francis Group for the American Association of Colleges for Teacher Education This
Handbook addresses the concept and implementation of technological pedagogical content knowledge -the knowledge and skills that teachers need in order to integrate technology meaningfully into instruction
in specific content areas. Recognizing, for example, that effective uses of technology in mathematics are
quite different from effective uses of technology in social studies, teachers need specific preparation in
using technology in each content area they will be teaching. Offering a series of chapters by scholars in
different content areas who apply the technological pedagogical content knowledge framework to their
individual content areas, the volume is structured around three themes: What is Technological Pedagogical
Content Knowledge? Integrating Technological Pedagogical Content Knowledge into Specific Subject Areas
Integrating Technological Pedagogical Content Knowledge into Teacher Education and Professional
Development The Handbook of Technological Pedagogical Content Knowledge for Educators is
simultaneously a mandate and a manifesto on the engagement of technology in classrooms based on
consensus standards and rubrics for effectiveness. As the title of the concluding chapter declares, "It's
about time!" The American Association of Colleges for Teacher Education (AACTE) is a national, voluntary
association of higher education institutions and related organizations. Our mission is to promote the
learning of all PK-12 students through high-quality, evidence-based preparation and continuing education
for all school personnel. For more information on our publications, visit our website at: www.aacte.org.
Understanding and Developing ScienceTeachers’ Pedagogical Content Knowledge - John Loughran
2012-07-31
There has been a growing interest in the notion of a scholarship of teaching. Such scholarship is displayed
through a teacher’s grasp of, and response to, the relationships between knowledge of content, teaching
and learning in ways that attest to practice as being complex and interwoven. Yet attempting to capture
teachers’ professional knowledge is difficult because the critical links between practice and knowledge, for
many teachers, is tacit. Pedagogical Content Knowledge (PCK) offers one way of capturing, articulating and

Technological Pedagogical Content Knowledge - Charoula Angeli 2014-11-13
Technological pedagogical content knowledge (TPCK) reflects a new direction in understanding the
complex interactions among content, pedagogy, learners and technology that can result in successful
integration of multiple technologies in teaching and learning. The purpose of this edited volume is to
introduce TPCK as a conceptual framework for grounding research in the area of teachers’ cognitive
understanding of the interactions of technology with content, pedagogy and learner conceptions.
Accordingly, the contributions will constitute systematic research efforts that use TPCK to develop lines of
educational technology research exemplifying current theoretical conceptions of TPCK and methodological
and pedagogical approaches of how to develop and assess TPCK.
National Optical Astronomy Observatories Newsletter - 1998
New Trends in Astronomy Teaching - International Astronomical Union. Colloquium 1998-10
How do students learn astronomy? How can the World-Wide Web be used to teach? And how do
planetariums help with educating the public? These are just some of the timely questions addressed in this
stimulating review of new trends in the teaching of astronomy. Based on an international meeting hosted by
the University of London and the Open University (IAU Colloquium 162), this volume presents articles by
experts from around the world. The proceedings of the first IAU Colloquium (105), The Teaching of
Astronomy, edited by Percy and Pasachoff, were first published in 1990 and soon became established as the
definitive resource for astronomy teachers. Astronomy education has advanced enormously in the
intervening 7 years, and this sequel will inspire and encourage teachers of astronomy at all levels and
provide them with wealth of ideas and experience on which to build.
Understanding and Developing Science Teachers' Pedagogical Content Knowledge - J. John Loughran
2006-01-01
There has been a growing interest in the notion of a scholarship of teaching. Such scholarship is displayed
through a teacher’s grasp of, and response to, the relationships between knowledge of content, teaching
and learning in ways that attest to practice as being complex and interwoven. Yet attempting to capture
teachers’ professional knowledge is difficult because the critical links between practice and knowledge, for
many teachers, is tacit.
Handbook of Technological Pedagogical Content Knowledge (TPACK) for Educators - Mary C. Herring
2016-01-29
The 2nd edition of the Handbook of Technological Pedagogical Content Knowledge (TPACK) for Educators
addresses the concept and implementation of technological pedagogical content knowledge—the knowledge
and skills that teachers need in order to integrate technology meaningfully into instruction in specific
content areas. Driven by the growing influence of TPACK on research and practice in both K-12 and higher
education, the 2nd edition updates current thinking about theory, research, and practice. Offering a series
of chapters by scholars in different content areas who apply the technological pedagogical content
knowledge framework to their individual content areas, the volume is structured around three themes:
teaching-the-pedagogical-content-knowledge-of-astronomy
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portraying an aspect of the scholarship of teaching and, in this case, the scholarship of science teaching.
The research underpinning the approach developed by Loughran, Berry and Mulhall offers access to the
development of the professional knowledge of science teaching in a form that offers new ways of sharing
and disseminating this knowledge. Through this Resource Folio approach (comprising CoRe and PaP-eRs) a
recognition of the value of the specialist knowledge and skills of science teaching is not only highlighted,
but also enhanced. The CoRe and PaP-eRs methodology offers an exciting new way of capturing and
portraying science teachers’ pedagogical content knowledge so that it might be better understood and
valued within the profession. This book is a concrete example of the nature of scholarship in science
teaching that is meaningful, useful and immediately applicable in the work of all science teachers
(preservice, in-service and science teacher educators). It is an excellent resource for science teachers as
well as a guiding text for teacher education. Understanding teachers' professional knowledge is critical to
our efforts to promote quality classroom practice. While PCK offers such a lens, the construct is abstract. In
this book, the authors have found an interesting and engaging way of making science teachers' PCK
concrete, useable, and meaningful for researchers and teachers alike. It offers a new and exciting way of
understanding the importance of PCK in shaping and improving science teaching and learning. Professor
Julie Gess-Newsome Dean of the Graduate School of Education Williamette University This book contributes
to establishing CoRes and PaP-eRs as immensely valuable tools to illuminate and describe PCK. The text
provides concrete examples of CoRes and PaP-eRs completed in “real-life” teaching situations that make
stimulating reading. The authors show practitioners and researchers alike how this approach can develop
high quality science teaching. Dr Vanessa Kind Director Science Learning Centre North East School of
Education Durham University
Learning Progressions in Science - Alicia C. Alonzo 2012-07-30
Learning progressions – descriptions of increasingly sophisticated ways of thinking about or understanding
a topic (National Research Council, 2007) – represent a promising framework for developing organized
curricula and meaningful assessments in science. In addition, well-grounded learning progressions may
allow for coherence between cognitive models of how understanding develops in a given domain, classroom
instruction, professional development, and classroom and large-scale assessments. Because of the promise
that learning progressions hold for bringing organization and structure to often disconnected views of how
to teach and assess science, they are rapidly gaining popularity in the science education community.
However, there are signi?cant challenges faced by all engaged in this work. In June 2009, science education
researchers and practitioners, as well as scientists, psychometricians, and assessment specialists convened
to discuss these challenges as part of the Learning Progressions in Science (LeaPS) conference. The LeaPS
conference provided a structured forum for considering design decisions entailed in four aspects of work on
learning progressions: de?ning learning progressions; developing assessments to elicit student responses
relative to learning progressions; modeling and interpreting student performance with respect to a learning
progressions; and using learning progressions to in?uence standards, curricula, and teacher education. This
book presents speci?c examples of learning progression work and syntheses of ideas from these examples
and discussions at the LeaPS conference.
Girep 2009 - Cheryl Hurkett 2010

(i) the prevalence of European Science Education open access repositories and teachers’ perceptions of
those same repositories, (ii) the most common European Science Education open access repositories
features and their implications, and (iii) the impact of open access repositories usage on teachers’ TPACK
development. The last section focuses on the analyses of a selected open access repository [House of
Sciences (originally Casa Das Ciências)], addressing its characteristics and features, the impact of social
media features in digital educational resources (re)use, and the relationship between repository quality
criteria and teachers’ TPACK development.
Emergent Science - Jane Johnston 2013-12-17
Emergent Science is essential reading for anyone involved in supporting scientific learning and
development with young children aged between birth and 8. Drawing on theory, the book helps to develop
the essential skills needed to understand and support science in this age range. The book is organised into
three parts: development, contexts and pedagogy, exploring the underpinning theory alongside practical
ideas to help trainees, teachers and childcare practitioners to create high-quality science experiences for
the children they teach. The text includes guidance on developing professional, study and research skills to
graduate and postgraduate level, as well as all the information needed to develop scientific skills, attitudes,
understanding and language through concrete, social experiences for young children. Features include:
Reflective tasks-at three levels of professional development;- early career/student, developing
career/teacher and later career/leader. Case studies that exemplify good practice and practical ideas. Tools
for learning - explain how science professionals can develop their professional, study skills and research
skills to Masters level
Authentic Problem Solving and Learning in the 21st Century - Young Hoan Cho 2015-08-12
With the rapid changes in the social, political, economic and technological landscape around the world,
today’s learners face a more globally competitive job market after leaving school. The 21st century, which
is characterized by the emergence of knowledge-based societies, expects learners to be comfortable in
dealing with ambiguities and complexities in the real world and to be able to use knowledge as a tool at
their workplace. This book will help readers develop an in-depth understanding of authentic problem
solving and learning, and how it can be used to make a difference in their school or learning communities
for the development of 21st century competencies. Comprising 20 chapters written by Singapore-based and
international authors, the book is organized into three themes: authentic problems, authentic practices, and
authentic participation. It details innovative school practices (e.g. productive failure) concerning the design
of problems, learning activities, learning environments, and ICT tools for authentic problem solving and
learning. Along with theoretical explanations of authentic learning processes and outcomes, the book also
elucidates how students learn by generating and exploring solutions to complex problems and which
cognitive functions are needed at different stages of problem-based learning. Presenting coherent
descriptions of instructional design principles, successful cases and challenges encountered in K-12 schools
and learning communities, the book provides useful information, new insights, and practical guidance for
school directors, parents, teachers and researchers seeking to develop authentic learning environments for
21st century learners.
Taking Science to School - National Research Council 2007-04-16
What is science for a child? How do children learn about science and how to do science? Drawing on a vast
array of work from neuroscience to classroom observation, Taking Science to School provides a
comprehensive picture of what we know about teaching and learning science from kindergarten through
eighth grade. By looking at a broad range of questions, this book provides a basic foundation for guiding
science teaching and supporting students in their learning. Taking Science to School answers such
questions as: When do children begin to learn about science? Are there critical stages in a child's
development of such scientific concepts as mass or animate objects? What role does nonschool learning
play in children's knowledge of science? How can science education capitalize on children's natural
curiosity? What are the best tasks for books, lectures, and hands-on learning? How can teachers be taught
to teach science? The book also provides a detailed examination of how we know what we know about
children's learning of science--about the role of research and evidence. This book will be an essential
resource for everyone involved in K-8 science education--teachers, principals, boards of education, teacher

Science Teachers’ Knowledge Development - Jan H. van Driel 2021-11-29
Jan van Driel presents an overview of his research on the professional knowledge that science teachers
develop and enact in their teaching to promote student understanding and engagement in science.
Implications of Open Access Repositories Quality Criteria and Features for Teachers’ TPACK Development Rita Tavares 2017-06-27
This brief will explore how open access repositories are being developed and maintained, in order to
provide, disseminate and promote the development of digital educational resources. The main objective is
to analyse open access repositories quality criteria and features, and how these can improve teachers’
Technological Pedagogical Content Knowledge (TPACK) development. It is organized in six major sections.
Section one addresses an historical overview of open access repositories. In section two the authors present
the objectives and the methodology used in the present study. Sections three, four and five analyse namely
teaching-the-pedagogical-content-knowledge-of-astronomy
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education providers and accreditors, education researchers, federal education agencies, and state and
federal policy makers. It will also be a useful guide for parents and others interested in how children learn.
Digital Tools and Solutions for Inquiry-Based STEM Learning - Levin, Ilya 2017-03-31
In the digital age, the integration of technology has become a ubiquitous aspect of modern society. These
advancements have significantly enhanced the field of education, allowing students to receive a better
learning experience. Digital Tools and Solutions for Inquiry-Based STEM Learning is a comprehensive
source of scholarly material on the transformation of science education classrooms through the application
of technology. Including numerous perspectives on topics such as instructional design, social media, and
scientific argumentation, this book is ideally designed for educators, graduate students, professionals,
academics, and practitioners interested in the latest developments in the field of STEM education.
Re-examining Pedagogical Content Knowledge in Science Education - Amanda Berry 2015-03-24
Pedagogical Content Knowledge (PCK) has been adapted, adopted, and taken up in a diversity of ways in
science education since the concept was introduced in the mid-1980s. Now that it is so well embedded
within the language of teaching and learning, research and knowledge about the construct needs to be
more useable and applicable to the work of science teachers, especially so in these times when standards
and other measures are being used to define their knowledge, skills, and abilities. Re-examining
Pedagogical Content Knowledge in Science Education is organized around three themes: Re-examining
PCK: Issues, ideas and development; Research developments and trajectories; Emerging themes in PCK
research. Featuring the most up-to-date work from leading PCK scholars in science education across the
globe, this volume maps where PCK has been, where it is going, and how it now informs and enhances
knowledge of science teachers’ professional knowledge. It illustrates how the PCK research agenda has
developed and can make a difference to teachers’ practice and students’ learning of science.
Testing Teacher Candidates - National Research Council 2001-10-19
Americans have adopted a reform agenda for their schools that calls for excellence in teaching and
learning. School officials across the nation are hard at work targeting instruction at high levels for all
students. Gaps remain, however, between the nation's educational aspirations and student achievement. To
address these gaps, policy makers have recently focused on the qualifications of teachers and the
preparation of teacher candidates. This book examines the appropriateness and technical quality of teacher
licensure tests currently in use, evaluates the merits of using licensure test results to hold states and
institutions of higher education accountable for the quality of teacher preparation and licensure, and
suggests alternatives for developing and assessing beginning teacher competence. Teaching is a complex
activity. Definitions of quality teaching have changed and will continue to change over time as society's
values change. This book provides policy makers, teacher testers, and teacher educators with advice on
how to use current tests to assess teacher candidates and evaluate teacher preparation, ensuring that
America's youth are being taught by the most qualified candidates.
Cognitive and Affective Aspects in Science Education Research - Kaisa Hahl 2017-07-10
This edited volume brings forth intriguing, novel and innovative research in the field of science education.
The chapters in the book deal with a wide variety of topics and research approaches, conducted in various
contexts and settings, all adding a strong contribution to knowledge on science teaching and learning. The
book is comprised of selected high-quality studies that were presented at the 11th European Science
Education Research Association (ESERA) Conference, held in Helsinki, Finland from 31 August to 4
September, 2015. The ESERA science education research community consists of professionals with diverse
disciplinary backgrounds from natural sciences to social sciences. This diversity provides a rich
understanding of cognitive and affective aspects of science teaching and learning in this volume. The
studies in this book will invoke discussion and ignite further interest in finding new ways of doing and
researching science education for the future and looking fo r international partners for both science
education and science education research. The twenty-five chapters showcase current orientations of
research in science education and are of interest to science teachers, teacher educators and science
education researchers around the world with a commitment to evidence-based and forward-looking science
teaching and learning.
Examining Pedagogical Content Knowledge - Julie Gess-Newsome 2006-04-11
teaching-the-pedagogical-content-knowledge-of-astronomy

This ambitious text is the first of its kind to summarize the theory, research, and practice related to
pedagogical content knowledge. The audience is provided with a functional understanding of the basic
tenets of the construct as well as its applications to research on science teacher education and the
development of science teacher education programs.
The Inclusion of Environmental Education in Science Teacher Education - Alec Bodzin 2010-08-13
In the coming decades, the general public will be required ever more often to understand complex
environmental issues, evaluate proposed environmental plans, and understand how individual decisions
affect the environment at local to global scales. Thus it is of fundamental importance to ensure that higher
quality education about these ecological issues raises the environmental literacy of the general public. In
order to achieve this, teachers need to be trained as well as classroom practice enhanced. This volume
focuses on the integration of environmental education into science teacher education. The book begins by
providing readers with foundational knowledge of environmental education as it applies to the discipline of
science education. It relates the historical and philosophical underpinnings of EE, as well as current trends
in the subject that relate to science teacher education. Later chapters examine the pedagogical practices of
environmental education in the context of science teacher education. Case studies of environmental
education teaching and learning strategies in science teacher education, and instructional practices in K-12
science classrooms, are included. This book shares knowledge and ideas about environmental education
pedagogy and serves as a reliable guide for both science teacher educators and K-12 science educators who
wish to insert environmental education into science teacher education. Coverage includes everything from
the methods employed in summer camps to the use of podcasting as a pedagogical aid. Studies have shown
that schools that do manage to incorporate EE into their teaching programs demonstrate significant growth
in student achievement as well as improved student behavior. This text argues that the multidisciplinary
nature of environmental education itself requires problem-solving, critical thinking and literacy skills that
benefit students’ work right across the curriculum.
International Handbook of Research in History, Philosophy and Science Teaching - Michael R. Matthews
2014-07-03
This inaugural handbook documents the distinctive research field that utilizes history and philosophy in
investigation of theoretical, curricular and pedagogical issues in the teaching of science and mathematics.
It is contributed to by 130 researchers from 30 countries; it provides a logically structured, fully referenced
guide to the ways in which science and mathematics education is, informed by the history and philosophy of
these disciplines, as well as by the philosophy of education more generally. The first handbook to cover the
field, it lays down a much-needed marker of progress to date and provides a platform for informed and
coherent future analysis and research of the subject. The publication comes at a time of heightened
worldwide concern over the standard of science and mathematics education, attended by fierce debate over
how best to reform curricula and enliven student engagement in the subjects. There is a growing
recognition among educators and policy makers that the learning of science must dovetail with learning
about science; this handbook is uniquely positioned as a locus for the discussion. The handbook features
sections on pedagogical, theoretical, national, and biographical research, setting the literature of each
tradition in its historical context. It reminds readers at a crucial juncture that there has been a long and
rich tradition of historical and philosophical engagements with science and mathematics teaching, and that
lessons can be learnt from these engagements for the resolution of current theoretical, curricular and
pedagogical questions that face teachers and administrators. Science educators will be grateful for this
unique, encyclopaedic handbook, Gerald Holton, Physics Department, Harvard University This handbook
gathers the fruits of over thirty years’ research by a growing international and cosmopolitan community
Fabio Bevilacqua, Physics Department, University of Pavia
Teaching and Learning Astronomy - Jay Pasachoff 2005-12-15
This volume highlights astronomy in the curriculum, and addresses how the teaching and learning of
astronomy can be improved worldwide.
A Leader's Guide to Science Curriculum Topic Study - Susan Mundry 2009-11-24
The Curriculum Topic Study (CTS) process, funded by the US National Science Foundation, helps teachers
improve their practice by linking standards and research to content, curriculum, instruction, and
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assessment. Key to the core book Science Curriculum Topic Study, this resource helps science professional
development leaders and teacher educators understand the CTS approach and how to design, lead, and
apply CTS in a variety of settings that support teachers as learners. The authors provide everything needed
to facililtate the CTS process, including: a solid foundation in the CTS framework; multiple designs for halfday and full-day workshops, professional learning communities, and one-on-one instructional coaching;
facilitation, group processing, and materials management strategies; and a CD-ROM with handouts,
PowerPoint slides, and templates. By bringing CTS into schools and other professional development
settings, science leaders can enhance their teachers' knowlege of content, improve teaching practices, and
have a positive impact on student learning.
Cases on Educational Technology Implementation for Facilitating Learning - Ritzhaupt, Albert D.
2013-03-31
With constant explorative research on educational technologies, it remains important to have a detailed
understanding of the implementation of these innovations. Cases on Educational Technology
Implementation for Facilitating Learning blends together vital research and advancements on educational
technologies into one comprehensive collection; while structuring the information to make it accessible for
implementation into the classroom. Academics, professors, and educators will find this casebook especially
useful for integrating new aspects of technology into their programs.
Concepts of Matter in Science Education - Georgios Tsaparlis 2013-07-09
Bringing together a wide collection of ideas, reviews, analyses and new research on particulate and
structural concepts of matter, Concepts of Matter in Science Education informs practice from pre-school
through graduate school learning and teaching and aims to inspire progress in science education. The
expert contributors offer a range of reviews and critical analyses of related literature and in-depth analysis
of specific issues, as well as new research. Among the themes covered are learning progressions for
teaching a particle model of matter, the mental models of both students and teachers of the particulate
nature of matter, educational technology, chemical reactions and chemical phenomena, chemical structure
and bonding, quantum chemistry and the history and philosophy of science relating to the particulate
nature of matter. The book will benefit a wide audience including classroom practitioners and student
teachers at every educational level, teacher educators and researchers in science education. "If gaining the
precise meaning in particulate terms of what is solid, what is liquid, and that air is a gas, were that simple,
we would not be confronted with another book which, while suggesting new approaches to teaching these
topics, confirms they are still very difficult for students to learn". Peter Fensham, Emeritus Professor
Monash University, Adjunct Professor QUT (from the foreword to this book)
Preparing Teachers for a Changing World - Linda Darling-Hammond 2017-07-27
Based on rapid advances in what is known about how people learn and how to teach effectively, this
important book examines the core concepts and central pedagogies that should be at the heart of any
teacher education program. Stemming from the results of a commission sponsored by the National
Academy of Education, Preparing Teachers for a Changing World recommends the creation of an informed
teacher education curriculum with the common elements that represent state-of-the-art standards for the
profession. Written for teacher educators in both traditional and alternative programs, university and
school system leaders, teachers, staff development professionals, researchers, and educational
policymakers, the book addresses the key foundational knowledge for teaching and discusses how to
implement that knowledge within the classroom. Preparing Teachers for a Changing World recommends
that, in addition to strong subject matter knowledge, all new teachers have a basic understanding of how
people learn and develop, as well as how children acquire and use language, which is the currency of
education. In addition, the book suggests that teaching professionals must be able to apply that knowledge
in developing curriculum that attends to students' needs, the demands of the content, and the social
purposes of education: in teaching specific subject matter to diverse students, in managing the classroom,
assessing student performance, and using technology in the classroom.
The Pedagogy of Physical Science - David Heywood 2009-12-16
In the science classroom, there are some ideas that are as difficult for young students to grasp as they are
for teachers to explain. Forces, electricity, light, and basic astronomy are all examples of conceptual
teaching-the-pedagogical-content-knowledge-of-astronomy

domains that come into this category. How should a teacher teach them? The authors of this monograph
reject the traditional separation of subject and pedagogic knowledge. They believe that to develop effective
teaching for meaningful learning in science, we must identify how teachers themselves interpret difficult
ideas in science and, in particular, what supports their own learning in coming to a professional
understanding of how to teach science concepts to young children. To do so, they analyzed trainee and
practising teachers’ responses to engaging with difficult ideas when learning science in higher education
settings. The text demonstrates how professional insight emerges as teachers identify the elements that
supported their understanding during their own learning. In this paradigm, professional awareness derives
from the practitioner interrogating their own learning and identifying implications for their teaching of
science. The book draws on a significant body of critically analysed empirical evidence collated and
documented over a five-year period involving large numbers of trainee and practising teachers. It concludes
that it is essential to ‘problematize’ subject knowledge, both for learner and teacher. The book’s theoretical
perspective draws on the field of cognitive psychology in learning. In particular, the role of metacognition
and cognitive conflict in learning are examined and subsequently applied in a range of contexts. The work
offers a unique and refreshing approach in addressing the important professional dimension of supporting
teacher understanding of pedagogy and critically examines assumptions in contemporary debates about
constructivism in science education.
New Directions in Technological Pedagogical Content Knowledge Research - Dr. Myint Swe Khine
2015-05-01
In the past decades wide-ranging research on effective integration of technology in instruction have been
conducted by various educators and researchers with the hope that the affordances of technology might be
leveraged to improve the teaching and learning process. However, in order to put the technology in
optimum use, knowledge about how and in what way technology can enhance the instruction is also
essential. A number of theories and models have been proposed in harnessing the technology in everyday
lessons. Among these attempts Technological and Pedagogical Content Knowledge (TPACK) framework
introduced by Mishra and Koehler has emerged as a representation of the complex relationships between
technology, pedagogy and content knowledge. The TPACK framework extends the concept of Shulman's
pedagogical content knowledge (PCK) which defines the need for knowledge about the content and
pedagogical skills in teaching activities. Since then the framework has been embraced by the educational
technology practitioners, instructional designers, and educators. TPACK research received increasing
attention from education and training community covering diverse range of subjects and academic
disciplines and significant progress has been made in recent years. This book attempts to bring the
practitioners and researchers to present current directions, trends and approaches, convey experience and
findings, and share reflection and vision to improve science teaching and learning with the use of TPACK
framework. A wide array of topics will be covered in this book including applications in teacher training,
designing courses, professional development and impact on learning, intervention strategies and other
complex educational issues. Information contained in this book will provide knowledge growth and insights
into effective educational strategies in integration of technology with the use of TPACK as a theoretical and
developmental tool. The book will be of special interest to international readers including educators,
teacher trainers, school administrators, curriculum designers, policy makers, and researchers and
complement the existing literature and published works.
Tep Vol 26-N2 - Teacher Education and Practice 2013-11-25
Teacher Education and Practice, a peer-refereed journal, is dedicated to the encouragement and the
dissemination of research and scholarship related to professional education. The journal is concerned, in
the broadest sense, with teacher preparation, practice and policy issues related to the teaching profession,
as well as being concerned with learning in the school setting. The journal also serves as a forum for the
exchange of diverse ideas and points of view within these purposes. As a forum, the journal offers a public
space in which to critically examine current discourse and practice as well as engage in generative
dialogue. Alternative forms of inquiry and representation are invited, and authors from a variety of
backgrounds and diverse perspectives are encouraged to contribute. Teacher Education & Practice is
published by Rowman & Littlefield.
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PCK for teaching prospective elementary science teachers. "Activities that Work" and "Tools for Teaching
the Methods Course" provide useful examples for putting this knowledge into action in the elementary
science methods course.
Teacher Training and Professional Development: Concepts, Methodologies, Tools, and Applications Management Association, Information Resources 2018-05-04
Regardless of the field or discipline, technology is rapidly advancing, and individuals are faced with the
challenge of adapting to these new innovations. To remain up-to-date on the current practices, teachers and
administrators alike must constantly stay informed of the latest advances in their fields. Teacher Training
and Professional Development: Concepts, Methodologies, Tools, and Applications contains a compendium of
the latest academic material on the methods, skills, and techniques that are essential to lifelong learning
and professional advancement. Including innovative studies on teaching quality, pre-service teacher
preparation, and faculty enrichment, this multi-volume book is an ideal source for academics, professionals,
students, practitioners, and researchers.
Science Education - Shamin Padalkar 2022-07-26
The book presents key perspectives on teaching and learning science in India. It offers adaptive expertise
to teachers and educators through a pedagogic content knowledge (PCK) approach. Using cases and
episodes from Indian science classrooms to contextualise ideas and practices, the volume discusses the
nature of science, and aspects of assessments and evaluations for both process skills and conceptual
understanding of the subject. It examines the significance of science education at school level and focuses
on meaningful learning and development of scientific and technological aptitude. The chapters deal with
topics from physics, chemistry and biology at the middle- and secondary-school levels, and are designed to
equip student-teachers with theoretical and practical knowledge abilities about science, science learning
and the abilities to teach these topics along with teaching. The book draws extensively from research on
science education and teacher education and shifts away from knowledge transmission to the active
process of constructivist teaching-learning practices. The authors use illustrative examples to highlight
flexible planning for inclusive classrooms. Based on studies on cognitive and developmental psychology,
pedagogical content knowledge of science, socio-cultural approaches to learning science, and the history
and philosophy of science, the book promotes an understanding of science characterized by empirical
criteria, logical arguments and sceptical reviews. With its accessible style, examples, exercises and
additional references, it will be useful for students and teachers of science, science educators, BEd and
MEd programmes for education, secondary and higher secondary school teachers, curriculum designers
and developers of science. It will interest research institutes, non-governmental organisations,
professionals and public and private sector bodies involved in science outreach, science education and
teaching and learning practices.
Exemplary Science - Robert Eugene Yager 2005
Each essay describes a specific program designed to train current or future teachers to carry out the
constructivist, inquiry-based approach of the Standards. Each essay also provides evidence of effectiveness
on how teachers grow more confident using inquiry approaches,
Handbook of Research on Creating Meaningful Experiences in Online Courses - Kyei-Blankson,
Lydia 2019-11-29
While online courses are said to be beneficial and many reputable brick and mortar higher education
institutions are now offering undergraduate and graduate programs online, there is still ongoing debate on
issues related to credibility and acceptability. There is some reluctance to teach online and to admit and
hire students who have enrolled in online programs. Given these concerns, it is essential that educators in
online communities continue to share the significant learning experiences and outcomes that occur in
online classrooms and highlight pedagogical practices used by online instructors to make their courses and
programs comparable to those offered face-to-face. The Handbook of Research on Creating Meaningful
Experiences in Online Courses is a comprehensive research book that examines the quality of courses in
higher education that are offered exclusively online and details strategies and practices used by online
instructors to create meaningful teaching and learning experiences in online courses. Featuring a range of
topics such as gamification, professional development, and learning outcomes, this book is ideal for
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Designing and Teaching the Secondary Science Methods Course - Aaron J. Sickel 2017-04-13
The improvement of science education is a common goal worldwide. Countries not only seek to increase the
number of individuals pursuing careers in science, but to improve scientific literacy among the general
population. As the teacher is one of the greatest influences on student learning, a focus on the preparation
of science teachers is essential in achieving these outcomes. A critical component of science teacher
education is the methods course, where pedagogy and content coalesce. It is here that future science
teachers begin to focus simultaneously on the knowledge, dispositions and skills for teaching secondary
science in meaningful and effective ways. This book provides a comparison of secondary science methods
courses from teacher education programs all over the world. Each chapter provides detailed descriptions of
the national context, course design, teaching strategies, and assessments used within a particular science
methods course, and is written by teacher educators who actively research science teacher education. The
final chapter provides a synthesis of common themes and unique features across contexts, and offers
directions for future research on science methods courses. This book offers a unique combination of ‘behind
the scenes’ thinking for secondary science methods course designs along with practical teaching and
assessment strategies, and will be a useful resource for teacher educators in a variety of international
contexts.
Discipline-Based Education Research - National Research Council 2012-08-27
The National Science Foundation funded a synthesis study on the status, contributions, and future direction
of discipline-based education research (DBER) in physics, biological sciences, geosciences, and chemistry.
DBER combines knowledge of teaching and learning with deep knowledge of discipline-specific science
content. It describes the discipline-specific difficulties learners face and the specialized intellectual and
instructional resources that can facilitate student understanding. Discipline-Based Education Research is
based on a 30-month study built on two workshops held in 2008 to explore evidence on promising practices
in undergraduate science, technology, engineering, and mathematics (STEM) education. This book asks
questions that are essential to advancing DBER and broadening its impact on undergraduate science
teaching and learning. The book provides empirical research on undergraduate teaching and learning in
the sciences, explores the extent to which this research currently influences undergraduate instruction, and
identifies the intellectual and material resources required to further develop DBER. Discipline-Based
Education Research provides guidance for future DBER research. In addition, the findings and
recommendations of this report may invite, if not assist, post-secondary institutions to increase interest and
research activity in DBER and improve its quality and usefulness across all natural science disciples, as well
as guide instruction and assessment across natural science courses to improve student learning. The book
brings greater focus to issues of student attrition in the natural sciences that are related to the quality of
instruction. Discipline-Based Education Research will be of interest to educators, policy makers,
researchers, scholars, decision makers in universities, government agencies, curriculum developers,
research sponsors, and education advocacy groups.
Designing and Teaching the Elementary Science Methods Course - Sandra K. Abell 2010-02-25
What do aspiring and practicing elementary science teacher education faculty need to know as they plan
and carry out instruction for future elementary science teachers? This scholarly and practical guide for
science teacher educators outlines the theory, principles, and strategies needed, and provides classroom
examples anchored to those principles. The theoretical and empirical foundations are supported by
scholarship in the field, and the practical examples are derived from activities, lessons, and units fieldtested in the authors’ elementary science methods courses. Designing and Teaching the Elementary
Science Methods Course is grounded in the theoretical framework of pedagogical content knowledge
(PCK), which describes how teachers transform subject matter knowledge into viable instruction in their
discipline. Chapters on science methods students as learners, the science methods course curriculum,
instructional strategies, methods course assessment, and the field experience help readers develop their
teaching-the-pedagogical-content-knowledge-of-astronomy
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academicians, researchers, educators, administrators, instructional designers, curriculum developers,
higher education faculty, and students.
The Science Teaching Efficacy Belief Instruments (STEBI A and B) - James Deehan 2016-07-28
The purpose of this Springer Brief is to provide a comprehensive review of both the STEBI methods and
findings through the use of a clearly defined analytic framework. A systematic review of literature yielded
107 STEBI-A research items and 140 STEBI-B research items. The STEBI instruments have been used in a
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wide range of qualitative, cross sectional, longitudinal and experimental designs. Analysis of the findings of
the papers reveals that in-service and pre-service programs that use innovative practices such as
cooperative learning, inquiry based investigation and nature of science instruction can produce positive
growth in participants’ science teaching efficacy beliefs. The personal science teaching efficacy beliefs of
pre-service and in-service teachers showed greater mean scores and higher growth than their outcome
expectancies. Implications are discussed.
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