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outcome' that many science educators have been searching for. The case studies provide
inspiring examples of innovative course design, student sensemaking and reasoning, and
deep conceptual change.” ~ John Clement, University of Massachusetts—Amherst, Scientific
Reasoning Research Institute "Deep Learning in Introductory Physics is an extraordinary
book and an important intellectual achievement in many senses. It offers new perspectives
on science education that will be of interest to practitioners, to education researchers, as
well as to philosophers and historians of science. Lattery combines insights into model-based
thinking with instructive examples from the history of science, such as Galileo’ s struggles
with understanding accelerated motion, to introduce new ways of teaching science. The book
is based on first-hand experiences with innovative teaching methods, reporting student’ s
ideas and discussions about motion as an illustration of how modeling and model-building can
help understanding science. Its lively descriptions of these experiences and its concise
presentations of insights backed by a rich literature on education, cognitive science, and the
history and philosophy of science make it a great read for everybody interested in how
models shape thinking processes.” ~ Dr. JO rgen Renn, Director, Max Planck Institute for the
History of Science

Feedback Systems Frontiers Media SA

Deep Learning in Introductory Physics: Exploratory Studies of Model?Based Reasoning is
concerned with the broad question of how students learn physics in a model?centered
classroom. The diverse, creative, and sometimes unexpected ways students construct
models, and deal with intellectual conflict, provide valuable insights into student learning and
cast a new vision for physics teaching. This book is the first publication in several years to
thoroughly address the “ coherence versus fragmentation” debate in science education, and
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the first to advance and explore the hypothesis that deep science learning is regressive and Fear Nf’t' IGI GIOb"’_ﬂ_ )
revolutionary. Deep Learning in Introductory Physics also contributes to a growing literature Education and cognitive psychology are natural companions—they both are focused on how people

on the use of history and philosophy of science to confront difficult theoretical and practical think and learn. Although collaborations have occurred for many years, recently there has been a much
issues in science teaching, and addresses current international concern over the state of greater interest in collaborations that bring cognitive principles into classroom settings. This renewed
science education and appropriate standards for science teaching and learning. The book is  collaborative research has led both to new evidence-based instructional practices and to a better

divided into three parts. Part | introduces the framework, agenda, and educational context of understanding of cognitive principles. This volume contains overviews of research projects at the

the book. An initial study of student modeling raises a number of questions about the nature intersection of cognitive science and education. The prominent contributors—cognitive psychologists,
and goals of physics education. Part Il presents the results of four exploratory case studies. developmental psychologists, educational psychologists, and science educators—were chosen both for the
These studies reproduce the results of Part | with a more diverse sample of students; under qyality of their work and the variety of their contributions—general principles; influence of affect and
new conditions (a public debate, peer discussions, and group interviews); and with new motivation; and focus on math and science education. - This volume contains overviews of research
research prompts (model?building software, bridging tasks, and elicitation strategies). Part ..o ¢ ot the intersection of cognitive science and education - The prominent contributors were chosen

" S'gn'f'?amly advar?ces the emergent themes of Parts | and “_ 'E'hrough h'Stor'C.al a_nalysus both for the quality of their work and the variety of their contributions general principles; influence of
and a review of physics education research. ENDORSEMENTS: "In Deep Learning in . : .
affect and motivation; and focus on math and science education.

Introductory Physics, Lattery describes his extremely innovative course in which students’ ) )
Reading to Learn in Secondary Classrooms Holt McDougal

ideas about motion are elicited, evaluated with peers, and revised through experiment and : . _ o

modeling, while students deal with counter-intuitive ideas about motion that challenged physics-related learning conditions in the phase when students change from primary to
Galileo in many of the same ways. Lattery captures students engaging in scientific thinking  secondary school stage. This purpose goes back to the divergent performance of German
skills, and building difficult conceptual understandings at the same time. This is the ‘double  primary and secondary school students in the science part of international comparative studies
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which have placed teachers under considerable pressure to provide an effective working
atmosphere in their classrooms including an appropriate use of time for engagement in physics-
specific contents. There is a wide consensus that, in developing efficient classroom
management strategies, teachers can guarantee a higher amount of academic learning time,
which proves relevant not only for students' school performance, but also for fostering their
motivation to learn (science). The present study firstly aimed at contributing to the demand of a
theoretical conceptualization that regards classroom management in the overall structure of
guality of instruction. Against this background, the study suggests a clear, detailed definition of
classroom management with three subconstructs discipline, rules and rituals and prevention of
disruption, but also addresses the desiderata in terms of subject-specific research on
classroom management.

Quantum Mechanics Corwin Press

This book represents the emerging efforts of a growing international network of researchers and
practitioners to promote the development and uptake of evidence-based pedagogies in higher education,
at something alevel approaching large-scale impact. By offering a communication venue that attracts
and enhances much needed partnerships among practitioners and researchers in pedagogical innovation,
we aim to change the conversation and focus on how we work and learn together —i.e. extending the
implementation and knowledge of co—design methods. In thisfirst edition of our Research Topic on
Active Learning, we highlight two (of the three) types of publications we wish to promote. First are
studies aimed at understanding the pedagogical designs developed by practitionersin their own practices
by bringing to bear the theoretical lenses devel oped and tested in the education research community.
These types of studies constitute the "practice pull” that we see as a necessary counterbalance to
"knowledge push" in amore productive pedagogical innovation ecosystem based on research-
practitioner partnerships. Second are studies empirically examining the implementations of evidence-
based designs in naturalistic settings and under naturalistic conditions. Interestingly, the teams
conducting these studies are already exemplars of partnerships between researchers and practitioners
who are uniquely positioned as “in-betweens’ straddling the two worlds. As aresult, these publications
represent both the rigours of research and the pragmatism of reflective practice. In forthcoming editions,
we will add to this collection athird type of publication -- design profiles. These will present practitioner-
developed pedagogical designs at varying levels of abstraction to be held to scrutiny amongst
practitioners, instructional designers and researchers alike. We hope by bringing these types of studies
together in an open access format that we may contribute to the development of new forms of
practitioner-researcher interactions that promote co-design in pedagogical innovation.

Science Teaching and the Development of Thinking Taylor & Francis

Nationally known science educator Page KeeleyOCoprincipal author of the popular, four-volume NSTA Press series
Uncovering Students Ideas in ScienceOCohas teamed up with physicist and science educator Rand Harrington to
write this first volume in their new series on physical science. They begin with one of the most challenging topics in
physical science: force and motion. The 45 assessment probes in this book enable teachers to find out what students
really think about key ideas in force and motion."

Inquiry: The Key to Exemplary Science 1GI Global

This research investigates adaptive expertise through the analysis of written open-ended questions.
The open-ended questions were given to experts (advanced graduate students) and to novices
(undergraduates taking an introductory heat transfer course). Analysis of the experts' responses to
these questions indicated that experts make qualifying statements in their responses, a newly
identified characteristic of expertise. Analysis of the novices' responses indicates areas for future work
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in research and teaching. Additionally, the wording of the open-ended questions appears to be
important: the responses to questions that asked participants to choose an outcome showed greater
differences between the expert and novice participants than questions that asked participants to
explain how or why something happens.

Professional Learning Communities for Science Teaching John Wiley & Sons

Provides an overview of the increasing level of digitization in sport including areas of gaming and
athlete training.

Schaum's Outline of Physics for Engineering and Science 1AP

Holographic dualities are at the forefront of contemporary physics research, peering into the fundamental
nature of our universe and providing best attempt answers to humankind's bold questions about basic
physical phenomena. Yet, the concepts, ideas and mathematical rigors associated with these dualities have
long been reserved for the specific field researchers and experts. This book shatters this long held paradigm
by bringing several aspects of holography research into the class room, starting at the college physics level and
moving up from there.

Digital Sport for Performance Enhancement and Competitive Evolution: Intelligent Gaming Technologies Academic
Press

Quantum Mechanics: Concepts and Applications provides a clear, balanced and modern introduction to the subject.
Written with the student’ s background and ability in mind the book takes an innovative approach to quantum
mechanics by combining the essential elements of the theory with the practical applications: it is therefore both a
textbook and a problem solving book in one self-contained volume. Carefully structured, the book starts with the
experimental basis of quantum mechanics and then discusses its mathematical tools. Subsequent chapters cover the
formal foundations of the subject, the exact solutions of the SchrJ dinger equation for one and three dimensional
potentials, time-independent and time-dependent approximation methods, and finally, the theory of scattering. The
text is richly illustrated throughout with many worked examples and numerous problems with step-by-step solutions
designed to help the reader master the machinery of quantum mechanics. The new edition has been completely
updated and a solutions manual is available on request. Suitable for senior undergradutate courses and graduate
Courses.

Optically Polarized Atoms NSTA Press

"This book addresses issues the potential of games to support learning and change behaviour offering
empirical evidence pertaining to the effectiveness of Serious Games in the key areas of psychology,
pedagogy, and assessment"--

On the Principle of Holographic Scaling McGraw-Hill Education

"Functional scientific literacy requires an understanding of the nature of science and the skills necessary to
think both scientifically and ethically about everyday issues.” —from the introduction to It" s Debatable!
This book encourages scientific literacy by showing you how to teach the understanding and thinking skills
your students need to explore real-world questions like these: [1 Should schools charge a "tax” to
discourage kids from eating unhealthy foods? 0 Should local governments lower speed limits to reduce
traffic fatalities? (1 Should pharmaceutical companies be allowed to advertise prescription drugs directly to
consumers? At the core of the exploration is the Socioscientific Issues Framework. The framework gives
students practice in the research, analysis, and argumentation necessary to grapple with difficult questions
and build scientific literacy. After introducing the concept of the framework and explaining how it aligns with
the Next Generation Science Standards, the book shows you how to implement it through seven units
targeted to the elementary, middle, and high school levels. You even find out how to develop your own
socioscientific issues curriculum. Both practical and content-rich, It s Debatable! doesn’ t shy away from
controversy. Instead, the authors encourage you and your students to confront just how messy the questions
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raised by science (and pseudoscience) can be. After all, as the authors note, “ The only way for our students
to be prepared for participation in societal discourse is to have practice in their school years, and what better
place than the science classroom?”

Gamification: Concepts, Methodologies, Tools, and Applications Wadsworth Publishing

Megumi is an all-star athlete, but she's a failure when it comes to physics class. And she can't
concentrate on her tennis matches when she's worried about the questions she missed on the big test!
Luckily for her, she befriends Ryota, a patient physics geek who uses real-world examples to help her
understand classical mechanics—and improve her tennis game in the process! In The Manga Guide
to Physics, you'll follow alongside Megumi as she learns about the physics of everyday objects like
roller skates, slingshots, braking cars, and tennis serves. In no time, you'll master tough concepts like
momentum and impulse, parabolic motion, and the relationship between force, mass, and
acceleration. You'll also learn how to: — Apply Newton's three laws of motion to real-life problems
— Determine how objects will move after a collision — Draw vector diagrams and simplify complex
problems using trigopnometry — Calculate how an object's kinetic energy changes as its potential
energy increases If you're mystified by the basics of physics or you just need a refresher, The Manga
Guide to Physics will get you up to speed in a lively, quirky, and practical way.

The Manga Guide to Physics CRC Press

Pedagogical Content Knowledge (PCK) merupakan pengetahuan khusus yang dimiliki oleh seorang
guru tentang cara mengajar materi pelajaran tertentu dengan efektif. Dalam konteks pembelajaran
IImu Pengetahuan Alam (IPA), PCK berperan sebagai landasan bagi guru untuk membantu siswa
memahami konsep dan konteks ilmiah secara mendalam serta mengembangkan pemahaman yang
relevan dengan dunia nyata. Salah satu konteks pembelajaran IPA yang sangat populer adalah
Socioscientific Issue (SSI). Buku ini akan membahas model pelatihan Pedagogical Content
Knowledge-Socioscientific Issue (PCK-SSI) yang secara sistematis dan bahasa yang sederhana akan
efektif digunakan sebagai acuan dalam pengembangan kompetensi guru IPA. Salah satunya adalah
keterampilan argumentasi ilmiah. So, buku ini sangat layak untuk dibaca para praktisi pendidikan,
guru, mahasiswa calon guru, lembaga pelatihan pendidikan khususnya bidang IPA.

The Physics of Superheroes McGraw Hill Professional

Assembling a great deal of material in one place, this book serves as a valuable guide for chemists and related
physical scientists throughout their careers -- covering essential equations, theories, and tools needed for
conducting and interpreting contemporary research. Offers a comprehensive and in-depth treatment of the
most challenging concepts of chemistry Updates and revises existing chapters from the prior edition and
adds: new chapters on inorganic, organic, and biochemistry; appendices about nuclides and organic
reactions; and expanded questions at the end of chapters Has a complementary website with a solutions
manual and PowerPoint presentations for instructors

Schaum's Outline of Physics for Engineering and Science, Fourth Edition John Wiley & Sons

Serious games provide a unique opportunity to engage students more fully than traditional teaching
approaches. Understanding the best way to utilize games and play in an educational setting is imperative for
effectual learning in the twenty-first century. Gamification: Concepts, Methodologies, Tools, and
Applications investigates the use of games in education, both inside and outside of the classroom, and how
this field once thought to be detrimental to student learning can be used to augment more formal models.
This four-volume reference work is a premier source for educators, administrators, software designers, and
all stakeholders in all levels of education.
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Model Pelatihan Pedagogical Content Knowledge Berbasis Socioscientific Issue (PCK-SSI) OUP
Oxford

Learning to Solve Problems is a much-needed book thatdescribes models for designing interactive
learning environments tosupport how to learn and solve different kinds of problems. Using aresearch-
based approach, author David H. Jonassen?a recognizedexpert in the field?shows how to design
instruction to supportthree kinds of problems: story problems, troubleshooting, and caseand policy
analysis problems. Filled with models and job aids, thisbook describes different approaches for
representing problems tolearners and includes information about technology-based tools thatcan
help learners mentally represent problems for themselves.Jonassen also explores methods for
associating different solutionsto problems and discusses various processes for reflecting on
theproblem solving process. Learning to Solve Problems alsoincludes three methods for assessing
problem-solvingskills?performance assessment, component skills; and argumentation.

The Quantum World Penerbit NEM

This concise, class-tested book was refined over the authors’ 30 years as instructors at MIT and the
University Federal of Minas Gerais (UFMG) in Brazil. The approach centers on the conviction that
teaching group theory along with applications helps students to learn, understand and use it for their
own needs. Thus, the theoretical background is confined to introductory chapters. Subsequent
chapters develop new theory alongside applications so that students can retain new concepts, build
on concepts already learned, and see interrelations between topics. Essential problem sets between

chapters aid retention of new material and consolidate material learned in previous chapters.

Group Theory Springer Science & Business Media

To provide future science teachers with the methods and tools to present science, this text integrates new methods and
theories with more traditional existing programs to meet the needs of almost every instructor. It encourages personal
development of critical-thinking skills in students as well as professional development for the future teacher by
encouraging establishment of curriculum guidelines. The text also stresses an active learning environment by utilizing
learning cycles and in-depth science investigation activities.

Proceedings of the First Interdisciplinary CHESS Interactions Conference Morgan & Claypool
Publishers

AP, Advanced Placement Program, and College Board are registered trademarks of the College
Entrance Examination Board, which was not involved in the production of, and does not endorse,

this product

Active Learning: Theoretical Perspectives, Empirical Studies and Design Profiles Princeton University Press

God. Family. Work. Church responsibilities. Volunteer work. Finances. Friends. Relationships. Do you ever get
overwhelmed trying to juggle all the facets of your life? Do you ever push God out of the picture because you don't feel
like you have time to spend with Him in your hectic day? Well, it's time to make a change. It's time to start your day
with God and spend time being spiritually fed through His Word and thoughts that point to Jesus. Fear Not! Is There
Anything Too Hard For God? Trusting His Love When You Cannot See His Hand takes you on a daily journey into
the Word of God, providing object lessons, inspirational stories, personal testimonies, and thought-provoking insight
to start your day. We have nothing to fear with God by our side, but we must develop a personal relationship with
Him if we want to have peace and security in our chaotic world. Make a commitment today to spend time with God
each day by reading Fear Not! Is There Anything Too Hard For God? Trusting His Love When You Cannot See His
Hand and seeking a deeper relationship with the best Friend anyone could ever ask for. Take this challenge, and you
will be forever changed!
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