phase change concept map

phase change concept map is an essential educational tool that visually organizes and represents the
fundamental concepts related to phase changes in matter. This concept map helps students and
educators alike to understand the processes by which matter transitions between solid, liquid, and gas
states. It highlights key terms such as melting, freezing, evaporation, condensation, sublimation, and
deposition, illustrating how these processes are interconnected. Additionally, the phase change
concept map explains the role of temperature, pressure, and energy transfer in facilitating these
transformations. By providing a clear and concise overview, the concept map aids in grasping complex
scientific phenomena and supports more effective learning. This article will explore the definition,
components, and educational benefits of the phase change concept map, along with practical tips for

creating and using one effectively.
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Understanding the Phase Change Concept Map

A phase change concept map is a graphical representation that organizes information about the

physical changes matter undergoes when transitioning between different states. It serves as a visual



aid to connect related ideas and processes in a systematic manner. This map typically includes nodes
representing phase states—solid, liquid, and gas—and links that denote the phase transitions such as
melting or evaporation. The concept map simplifies the understanding of phase changes by breaking

down complex scientific content into digestible components.

Such maps are widely used in educational settings to enhance comprehension and retention of
scientific concepts. They provide a framework that allows learners to see the relationships between
different phase changes, the conditions under which they occur, and the energy changes involved. By
using a phase change concept map, students can develop a clear mental model of how matter

behaves under varying environmental factors.

Key Processes in Phase Changes

The phase change concept map categorizes and defines the primary processes through which matter
changes state. Each process involves the absorption or release of energy, which results in a change in

the arrangement and movement of particles.

Melting

Melting is the phase change from solid to liquid. It occurs when a solid absorbs enough heat energy to
overcome the forces holding its particles in a fixed position. The temperature at which this happens is
called the melting point. During melting, the structure of the solid breaks down, allowing particles to

move more freely as a liquid.

Freezing

Freezing is the reverse process of melting, where liquid transforms into a solid. This occurs when a
liquid loses heat energy, and its particles slow down sufficiently to form a rigid structure. The
temperature at which freezing takes place is known as the freezing point, often the same as the

melting point for a given substance.



Evaporation and Boiling

Evaporation is the process by which molecules at the surface of a liquid gain enough energy to
become gas. It can happen at temperatures below the boiling point. Boiling, on the other hand, is a

rapid vaporization occurring throughout the liquid at a specific temperature called the boiling point.

Condensation

Condensation is the change of phase from gas to liquid. It happens when gas particles lose energy
and come closer together to form a liquid. This process is fundamental in the water cycle and various

industrial applications.

Sublimation and Deposition

Sublimation is a direct phase change from solid to gas without passing through the liquid state,
occurring under specific conditions of temperature and pressure. Deposition is the opposite process,

where gas transforms directly into a solid.

Factors Influencing Phase Changes

The phase change concept map also illustrates the various factors that affect the transitions between

states of matter. These factors are critical in determining when and how phase changes occur.

Temperature

Temperature is the primary factor influencing phase changes. As temperature increases, particles gain
kinetic energy, which can cause solids to melt and liquids to vaporize. Conversely, decreasing

temperature results in energy loss, leading to freezing or condensation.



Pressure

Pressure impacts the phase of matter by altering the conditions under which phase changes occur. For
example, increased pressure can raise the boiling point of a liquid, while reduced pressure can cause

substances to sublimate more readily.

Energy Transfer

Energy is either absorbed or released during phase changes. Endothermic processes, such as melting
and evaporation, require energy input. Exothermic processes, like freezing and condensation, release

energy into the surroundings.

¢ Heat energy absorption causes phase changes from solid to liquid or liquid to gas.
» Heat energy release causes phase changes from gas to liquid or liquid to solid.

¢ Phase changes involve rearrangement of molecular structure without changing chemical

composition.

Educational Benefits of Using a Phase Change Concept Map

Incorporating a phase change concept map into science education offers numerous advantages. It
facilitates the organization of complex information, making it easier for learners to understand and

apply scientific principles related to matter.



Enhanced Comprehension

The visual nature of concept maps aids in clarifying relationships among phase changes, helping
students grasp the sequence and conditions of each process. This fosters deeper understanding

compared to linear text descriptions.

Improved Memory Retention

By linking concepts and processes visually, learners are more likely to remember key information
about phase changes. The concept map acts as a cognitive scaffold that supports long-term retention

of knowledge.

Engagement and Critical Thinking

Creating and analyzing phase change concept maps encourages active learning. Students engage in
categorizing, comparing, and synthesizing information, which promotes critical thinking and problem-

solving skills.

How to Create an Effective Phase Change Concept Map

Developing a well-structured phase change concept map involves several strategic steps to ensure

clarity and educational value.

Identify Key Concepts

Start by listing the main states of matter and the phase transitions between them. Include terms such

as melting, freezing, evaporation, condensation, sublimation, and deposition.



Establish Relationships

Draw connections between concepts to show the direction of phase changes. Use arrows or lines to

indicate processes and include brief descriptions of energy changes involved.

Incorporate Influencing Factors

Add nodes for temperature, pressure, and energy transfer to display how these variables affect phase

changes. Clarify their roles in raising or lowering phase transition points.

Use Clear Labels and Color Coding

Label each concept and process distinctly. Applying different colors for states of matter and phase

changes can enhance visual differentiation and comprehension.

Review and Refine

Evaluate the concept map for completeness and accuracy. Ensure that all relevant terms and

relationships are included and that the layout is logical and easy to follow.

1. Select key phase change terms and states.

2. Connect concepts with descriptive arrows or lines.

3. Add environmental factors influencing phase changes.

4. Apply visual aids such as colors for clarity.

5. Check for scientific accuracy and logical flow.



Frequently Asked Questions

What is a phase change concept map?

A phase change concept map is a visual representation that illustrates the different states of matter
and the processes involved in changing from one phase to another, such as melting, freezing,

condensation, and evaporation.

How can a phase change concept map help in understanding science?

A phase change concept map helps by organizing key concepts and relationships related to phase
changes, making it easier to visualize and comprehend how matter transitions between solid, liquid,

and gas states.

What are the main phases included in a phase change concept map?

The main phases typically included are solid, liquid, and gas, along with the phase changes that occur

between them, such as melting, freezing, vaporization, condensation, sublimation, and deposition.

How do phase changes affect the energy of particles according to the
concept map?

Phase changes involve the absorption or release of energy; for example, particles absorb energy
during melting and vaporization, increasing their kinetic energy, and release energy during freezing

and condensation, decreasing their kinetic energy.

Can a phase change concept map include plasma?

Yes, an advanced phase change concept map can include plasma as a state of matter and show the

transitions between plasma and other states, although it is less commonly included in basic maps.



What educational levels benefit most from using phase change
concept maps?

Phase change concept maps are beneficial for middle school, high school, and early college students
as they provide a clear and organized overview of physical science concepts related to matter and

energy.

How can teachers use phase change concept maps in the classroom?

Teachers can use phase change concept maps to introduce or review the topic of states of matter,

facilitate group discussions, assess understanding, and help students organize information visually.

What software tools are recommended for creating phase change
concept maps?

Popular tools include Coggle, MindMeister, Lucidchart, and Microsoft PowerPoint, which allow users to

create and customize concept maps easily with drag-and-drop features.

How do phase change concept maps integrate with other science
topics?

Phase change concept maps integrate with topics such as thermodynamics, heat transfer, molecular
structure, and chemical reactions, providing a comprehensive understanding of how energy and matter

interact.

Additional Resources

1. Phase Changes and Thermal Properties in Materials Science
This book explores the fundamental concepts of phase changes in various materials, emphasizing
thermal properties and their impact on material behavior. It provides detailed explanations of phase

diagrams, critical points, and phase transitions with practical examples from metallurgy and polymer



science. The text is designed for students and professionals seeking a deeper understanding of phase

transformations in engineering materials.

2. Understanding Phase Transitions: A Conceptual Approach

Focused on the theoretical underpinnings of phase transitions, this book offers a clear and concise
overview suitable for undergraduate and graduate students. It covers first-order and second-order
phase transitions, critical phenomena, and the role of entropy and enthalpy. Concept maps and visual

aids are used extensively to help readers grasp complex ideas.

3. Concept Maps in Chemistry: Phase Change and Thermodynamics

This educational resource uses concept maps to teach the principles of phase changes and
thermodynamics in chemistry. It breaks down key concepts like melting, boiling, sublimation, and
condensation, linking them to energy changes and molecular behavior. Ideal for high school and

introductory college courses, it enhances learning through visual representation.

4. Thermodynamics and Phase Equilibria: A Concept Map Guide

This guide provides a structured approach to understanding thermodynamics and phase equilibria
through concept maps. It explains phase rule, Gibbs free energy, and phase diagrams with clear,
mapped relationships between concepts. The book is a valuable tool for students in chemistry,

physics, and materials science.

5. Phase Change Materials: Fundamentals and Applications

Delving into the science and application of phase change materials (PCMs), this book covers their
thermal properties, phase change mechanisms, and practical uses in energy storage. It includes
concept maps to illustrate the relationships between material properties and phase change behavior.

The text is suitable for researchers and engineers working on sustainable technology.

6. Visualizing Phase Changes: Concept Maps for Science Education
Designed for educators, this book presents concept maps as an effective method to teach phase
changes and related scientific principles. It includes lesson plans, student activities, and examples of

concept maps that clarify topics like heat transfer and molecular kinetics. The approach aims to



improve comprehension and retention in science classrooms.

7. Phase Transition Phenomena in Physics: A Conceptual Framework

This book offers an in-depth look at phase transition phenomena from a physics perspective, including
superconductivity, magnetism, and liquid crystals. It uses concept maps to organize and explain
complex theories and experimental results. Suitable for advanced students and researchers, it bridges

the gap between abstract concepts and real-world applications.

8. Mapping the States of Matter: Concept Maps on Phase Changes

Focused on the states of matter and their transitions, this book employs concept maps to simplify the
study of solids, liquids, gases, and plasma. It highlights the energy changes involved in phase
transitions and the conditions that affect them. The material is accessible for middle school to early

college learners.

9. Phase Change Dynamics: A Visual and Conceptual Guide

This guide emphasizes the dynamic processes involved in phase changes, including nucleation, crystal
growth, and hysteresis effects. Concept maps are used to connect kinetic and thermodynamic aspects,
providing a holistic understanding. The book is aimed at students and professionals interested in

physical chemistry and material physics.
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relationship between them. Includes a detailed concept map illustrating these relationships.
Chapter 2: Types of Phase Transitions: Detailed exploration of melting, freezing, boiling,
condensation, sublimation, and deposition. Each transition will have its own concept map.

Chapter 3: Phase Diagrams: Interpretation of phase diagrams, including pressure-temperature
diagrams for single and multi-component systems. A concept map will illustrate the key features and
relationships within a phase diagram.

Chapter 4: Applications of Phase Transitions: Examples from diverse fields such as materials
science, meteorology, chemistry, and food science. Includes concept maps illustrating specific
applications.

Chapter 5: Advanced Concepts (Optional): Critical point, triple point, supercritical fluids, and phase
transitions in advanced materials (e.g., liquid crystals). A complex concept map showing the
relationships between these advanced concepts could be included.

Conclusion: Summary of key concepts and the utility of concept maps in understanding complex
scientific phenomena.

Understanding Phase Transitions: A Comprehensive
Guide Using Concept Maps

Introduction: Unveiling the World of Phase Changes

Phase transitions, the transformations of matter from one state (solid, liquid, gas, plasma) to
another, are fundamental processes governing countless natural phenomena and industrial
applications. From the melting of ice to the boiling of water, these changes are integral to our daily
lives and underpin numerous scientific and technological advancements. This ebook utilizes concept
maps—visual tools that organize information hierarchically—to provide a clear, concise, and
accessible understanding of phase transitions. Concept maps excel at illustrating the
interconnectedness of various concepts, making them ideal for grasping the intricacies of this topic.
By the end of this ebook, you will possess a robust understanding of phase changes, their underlying
mechanisms, and their significant implications across various fields.

Chapter 1: Fundamental Concepts: Building Blocks of Phase
Transitions

Understanding phase transitions requires a firm grasp of fundamental concepts. These include:

States of Matter: We begin by defining the four primary states of matter: solid, liquid, gas, and
plasma. Each state is characterized by specific properties related to the arrangement and movement



of its constituent particles (atoms or molecules). Solids exhibit a rigid structure with limited particle
movement; liquids have a less ordered structure with more freedom of movement; gases are
characterized by widely dispersed particles moving randomly; and plasmas are highly energized
states where electrons are stripped from atoms, forming ions. A concept map would visually
represent the transitions between these states and their defining characteristics.

Intermolecular Forces: The strength of the forces of attraction between molecules significantly
impacts the state of matter. Strong intermolecular forces, such as hydrogen bonding, lead to solids
and high-boiling liquids, while weak forces result in gases. The concept map would illustrate the
types of intermolecular forces (London dispersion forces, dipole-dipole interactions, hydrogen bonds)
and their influence on the phase of a substance.

Kinetic Energy: The kinetic energy of molecules is directly related to temperature. Higher
temperatures mean higher kinetic energy, which can overcome intermolecular forces, leading to
phase transitions. The concept map would visually link temperature, kinetic energy, and the
resultant changes in the state of matter.

Relationship between Kinetic Energy, Intermolecular Forces, and States of Matter: This section
synthesizes the previous concepts, highlighting how the interplay between kinetic energy and
intermolecular forces determines the state of matter. The concept map would represent this
interplay, showing how increasing kinetic energy can overcome intermolecular forces, causing a
phase transition. For example, adding heat (increasing kinetic energy) to ice (strong intermolecular
forces) can overcome these forces, resulting in melting (transition to liquid).

Chapter 2: Types of Phase Transitions: A Detailed Exploration

This chapter explores the six primary types of phase transitions:

Melting (Solid to Liquid): The process where a solid transforms into a liquid upon gaining sufficient
heat energy. The concept map would illustrate the breaking of intermolecular bonds, increased
kinetic energy, and the change in molecular arrangement.

Freezing (Liquid to Solid): The reverse of melting; the liquid loses heat energy, causing molecules to
slow down and form a more ordered structure. The concept map would depict the formation of
intermolecular bonds, decreased kinetic energy, and the change in molecular arrangement.

Boiling (Liquid to Gas): The transformation of a liquid into a gas, occurring when the vapor pressure
of the liquid equals the external pressure. The concept map would illustrate the overcoming of
intermolecular forces, significant increase in kinetic energy, and the complete separation of
molecules.

Condensation (Gas to Liquid): The opposite of boiling; gas molecules lose kinetic energy, resulting in
the formation of intermolecular bonds and a liquid state. The concept map would show the decrease
in kinetic energy, the formation of intermolecular bonds, and the change in molecular arrangement.

Sublimation (Solid to Gas): The direct transition from a solid to a gas without passing through the
liquid phase (e.g., dry ice). The concept map would illustrate the direct transition, highlighting the



overcoming of intermolecular forces and a significant increase in kinetic energy.

Deposition (Gas to Solid): The reverse of sublimation; a gas directly transforms into a solid without
passing through the liquid phase (e.g., frost formation). The concept map would depict the direct
transition, highlighting the formation of intermolecular bonds and a significant decrease in kinetic
energy.

Chapter 3: Phase Diagrams: Visualizing Phase Transitions

Phase diagrams are graphical representations that illustrate the conditions (temperature and
pressure) under which different phases of a substance exist. This chapter covers:

Pressure-Temperature Diagrams: These diagrams show the boundaries between different phases.
The concept map would illustrate the key features: the solid-liquid line (melting/freezing point), the
liquid-gas line (boiling/condensation point), the solid-gas line (sublimation/deposition point), the
triple point (where all three phases coexist), and the critical point (beyond which the distinction
between liquid and gas disappears).

Single-Component Systems: Simple phase diagrams for single substances like water. The concept
map would illustrate the relationship between temperature, pressure, and the state of the substance.

Multi-Component Systems: More complex diagrams representing mixtures of substances. The
concept map would show the added complexity and how composition affects the phase boundaries.

Chapter 4: Applications of Phase Transitions: Real-World
Examples

Phase transitions are ubiquitous and play crucial roles in various fields:

Materials Science: Phase transitions are essential in material processing, such as casting, forging,
and heat treating. The concept map would illustrate examples like the solidification of metals in
casting and the annealing of metals.

Meteorology: Weather patterns are largely governed by phase transitions of water. The concept map
would illustrate the water cycle, showing evaporation, condensation, precipitation, and sublimation.

Chemistry: Many chemical reactions involve phase transitions. The concept map would illustrate
examples like recrystallization and distillation.

Food Science: Phase transitions are crucial in food preparation and preservation. The concept map
would illustrate examples like freezing food and the cooking of food involving boiling or steaming.



Chapter 5: Advanced Concepts (Optional): Exploring Further

This optional chapter delves into more complex aspects of phase transitions:

Critical Point: The point beyond which the distinction between liquid and gas phases vanishes. The
concept map would illustrate the critical temperature and critical pressure.

Triple Point: The unique combination of temperature and pressure where solid, liquid, and gas
phases coexist in equilibrium. The concept map would highlight this unique point in the phase
diagram.

Supercritical Fluids: Substances beyond the critical point exhibiting unique properties. The concept
map would show their properties and applications (e.g., supercritical CO2 extraction).

Phase Transitions in Advanced Materials: Examples include liquid crystals and shape-memory alloys.
The concept map would showcase the unique phase transitions in these materials.

Conclusion: The Power of Visual Learning

This ebook has provided a comprehensive exploration of phase transitions, using concept maps to
enhance understanding. Concept maps provide a powerful tool for visualizing complex relationships,
fostering a deeper understanding of these fundamental processes. By applying this visual learning
approach, readers have gained a robust knowledge base applicable to diverse scientific and
technological fields. The ability to analyze and interpret phase diagrams, coupled with a thorough
understanding of the underlying principles, empowers readers to apply this knowledge in various
contexts.

FAQs:

1. What are the key factors influencing phase transitions? Temperature, pressure, and
intermolecular forces are the primary factors.

2. What is a phase diagram, and why is it important? A phase diagram is a graphical representation
showing the conditions under which different phases exist. It's crucial for understanding phase
transitions.

3. What is the difference between boiling and evaporation? Boiling occurs throughout the liquid at a
specific temperature, while evaporation occurs at the surface at any temperature.

4. What is sublimation, and give an example? Sublimation is the direct transition from solid to gas,
like dry ice turning into carbon dioxide gas.

5. How does pressure affect boiling point? Higher pressure increases the boiling point, and lower
pressure decreases it.

6. What is the critical point? It's the point on a phase diagram beyond which the distinction between
liquid and gas disappears.



7. What are some real-world applications of phase transitions? Materials science, meteorology,
chemistry, and food science all utilize the principles of phase transitions.

8. How can concept maps help in understanding phase transitions? They provide a visual
representation of interconnected concepts, making complex information easier to grasp.

9. What are supercritical fluids? Substances above their critical point exhibiting unique properties,
often used in extraction processes.

Related Articles:

1. The Clausius-Clapeyron Equation: Explains the relationship between vapor pressure, temperature,
and enthalpy of vaporization.

2. Gibbs Free Energy and Phase Transitions: Discusses the thermodynamic basis of phase transitions
using Gibbs free energy.

3. Latent Heat and Phase Changes: Explains the energy involved in phase transitions (latent heat of
fusion, vaporization, etc.).

4. Applications of Phase Transitions in Material Science: Focuses on the role of phase transitions in
the processing and properties of materials.

5. Phase Transitions in Meteorology and Climate Change: Explores the impact of phase transitions
on weather patterns and climate.

6. Phase Transitions in Chemical Reactions: Discusses how phase transitions affect chemical
reaction rates and equilibrium.

7. Supercritical Fluid Extraction: Techniques and Applications: Details the use of supercritical fluids
for extraction purposes.

8. Liquid Crystals and their Unique Phase Transitions: Explores the fascinating phase transitions
found in liquid crystals.

9. The Role of Intermolecular Forces in Phase Transitions: A deeper dive into the importance of
intermolecular forces in determining the phase of a substance.

phase change concept map: The Construction of Concept Maps Facilitates the Learning of
General College Chemistry John Edward Feldsine, 1987

phase change concept map: Formative Assessment for Secondary Science Teachers Erin
Marie Furtak, 2009-07-06 "This book places students center stage in the discussion of how we know
what students know. Using formative assessment to understand student learning is a theme
grounded in good teaching and good assessment!' - Jo Topps, Regional Director K-12
Alliance/WestEd 'This book incorporates current research and not only provides an explanation of
the necessity of formative assessment, but offers a system for planning lessons and a variety of tools
to implement formative assessment in the classroom' - Susan Leeds, Science Department Chair and
Gifted Studies Teacher Howard Middle School, Winter Park, FL Research has shown that when
teachers use formative assessments effectively, they have a clearer understanding of what students
know and are better able to design instruction that meets learners' needs. This practical guide
shows teachers how to create and implement formative assessments in their middle and high school
science classrooms. Grounded in extensive and solid research, this guide covers all science content
areas - physics/physical science, life science/biology, earth and space science, and chemistry - as
well as five types of formative assessments: big idea questions, concept maps,
evidence-to-explanation, predict-observe-explain, and multiple choice. Teachers will find additional
support in: - Richly detailed, concrete examples of the five types of assessments - In-depth guidelines
for implementing the assessments - Brief case studies with transcript excerpts that demonstrate how
teachers have used formative assessments - Easy-to-use templates to help analyze lessons in current
units and identify places for inserting formative assessments With this easy-to-use, hands-on guide,



any teacher can learn how to use formative assessment strategies to improve student achievement in
science.

phase change concept map: The Psychology of Learning Science Shawn M. Glynn, Bruce K.
Britton, Russell H. Yeany, 2012-11-12 Focusing on the teaching and learning of science concepts at
the elementary and high school levels, this volume bridges the gap between state-of-the-art research
and classroom practice in science education. The contributors -- science educators, cognitive
scientists, and psychologists -- draw clear connections between theory, research, and instructional
application, with the ultimate goal of improving science teachers' effectiveness in the classroom.
Toward this end, explicit models, illustrations, and examples drawn from actual science classes are
included.

phase change concept map: STATES OF MATTER NARAYAN CHANGDER, 2024-05-02 THE
STATES OF MATTER MCQ (MULTIPLE CHOICE QUESTIONS) SERVES AS A VALUABLE
RESOURCE FOR INDIVIDUALS AIMING TO DEEPEN THEIR UNDERSTANDING OF VARIOUS
COMPETITIVE EXAMS, CLASS TESTS, QUIZ COMPETITIONS, AND SIMILAR ASSESSMENTS.
WITH ITS EXTENSIVE COLLECTION OF MCQS, THIS BOOK EMPOWERS YOU TO ASSESS YOUR
GRASP OF THE SUBJECT MATTER AND YOUR PROFICIENCY LEVEL. BY ENGAGING WITH THESE
MULTIPLE-CHOICE QUESTIONS, YOU CAN IMPROVE YOUR KNOWLEDGE OF THE SUBJECT,
IDENTIFY AREAS FOR IMPROVEMENT, AND LAY A SOLID FOUNDATION. DIVE INTO THE
STATES OF MATTER MCQ TO EXPAND YOUR STATES OF MATTER KNOWLEDGE AND EXCEL IN
QUIZ COMPETITIONS, ACADEMIC STUDIES, OR PROFESSIONAL ENDEAVORS. THE ANSWERS
TO THE QUESTIONS ARE PROVIDED AT THE END OF EACH PAGE, MAKING IT EASY FOR
PARTICIPANTS TO VERIFY THEIR ANSWERS AND PREPARE EFFECTIVELY.

phase change concept map: Linking Science & Literacy in the K-8 Classroom Rowena
Douglas, 2006

phase change concept map: Glass Transition and Phase Transitions in Food and Biological
Materials Jasim Ahmed, Mohammad Shafiur Rahman, Yrjo H. Roos, 2017-04-24 Glass and State
Transitions in Food and Biological Materials describes how glass transition has been applied to food
micro-structure, food processing, product development, storage studies, packaging development and
other areas. This book has been structured so that readers can initially grasp the basic principles
and instrumentation, before moving through the various applications. In summary, the book will
provide the “missing link” between food science and material science/polymer engineering. This will
allow food scientists to better understand the concept and applications of thermal properties.

phase change concept map: Innovating with Concept Mapping Alberto Canas, Priit Reiska,
Joseph Novak, 2016-08-20 This book constitutes the refereed proceedings of the 7th International
Conference on Concept Mapping, CMC 2016, held in Tallinn, Estonia, in September 2016. The 25
revised full papers presented were carefully reviewed and selected from 135 submissions. The
papers address issues such as facilitation of learning; eliciting, capturing, archiving, and using
“expert” knowledge; planning instruction; assessment of “deep” understandings; research planning;
collaborative knowledge modeling; creation of “knowledge portfolios”; curriculum design;
eLearning, and administrative and strategic planning and monitoring.

phase change concept map: Climate Change and the Sustainable Use of Water Resources
Walter Leal Filho, 2011-09-29 The book explores the geo-chemical, physical, social and economic
impacts of climate change on water supplies. It contains examples and case studies from a wide
range of countries, and addresses the need to promote sustainable water use across the world.

phase change concept map: Teaching Science in Elementary and Middle School Joseph S.
Krajcik, Charlene M. Czerniak, 2014-01-23 Teaching Science in Elementary and Middle School offers
in-depth information about the fundamental features of project-based science and strategies for
implementing the approach. In project-based science classrooms students investigate, use
technology, develop artifacts, collaborate, and make products to show what they have learned.
Paralleling what scientists do, project-based science represents the essence of inquiry and the
nature of science. Because project-based science is a method aligned with what is known about how




to help all children learn science, it not only helps students learn science more thoroughly and
deeply, it also helps them experience the joy of doing science. Project-based science embodies the
principles in A Framework for K-12 Science Education and the Next Generation Science Standards.
Blending principles of learning and motivation with practical teaching ideas, this text shows how
project-based learning is related to ideas in the Framework and provides concrete strategies for
meeting its goals. Features include long-term, interdisciplinary, student-centered lessons; scenarios;
learning activities, and Connecting to Framework for K-12 Science Education textboxes. More
concise than previous editions, the Fourth Edition offers a wealth of supplementary material on a
new Companion Website, including many videos showing a teacher and class in a project
environment.

phase change concept map: Visual Data and Their Use in Science Education Jon
Pedersen, Kevin D. Finson, 2013-04-01 Visual Data in Science Education builds upon previous work
done by the editors to bring some definition to the meaning of visual data as it relates to education,
and highlighted the breadth of types and uses of visual data across the major academic disciplines.
In this book, the editors have brought this focus specifically to science education through the
contributions of colleagues in the field who actively research about and engage in teaching with
visual data. The book begins by examining how the brain functions with respect to processing visual
data, then explores models of conceptual frameworks, which then leads into how related ideas are
actuated in education settings ranging from elementary science classrooms to college environments.
As a whole, this book fosters a more coherent image of the multifaceted process of science teaching
and learning that is informed by current understandings of science knowledge construction, the
scientific enterprise, and the millennium student as they relate to visual data.

phase change concept map: Computational Collective Intelligence Manuel Nunez, Ngoc
Thanh Nguyen, David Camacho, Bogdan Trawinski, 2015-09-09 This two-volume set (LNAI 9329 and
LNAI 9330) constitutes the refereed proceedings of the 7th International Conference on Collective
Intelligence, ICCCI 2014, held in Madrid, Spain, in September 2015. The 110 full papers presented
were carefully reviewed and selected from 186 submissions. They are organized in topical sections
such as multi-agent systems; social networks and NLP; sentiment analysis; computational
intelligence and games; ontologies and information extraction; formal methods and simulation;
neural networks, SMT and MIS; collective intelligence in Web systems - Web systems analysis;
computational swarm intelligence; cooperative strategies for decision making and optimization;
advanced networking and security technologies; IT in biomedicine; collective computational
intelligence in educational context; science intelligence and data analysis; computational
intelligence in financial markets; ensemble learning; big data mining and searching.

phase change concept map: Chemistry Theodore Lawrence Brown, H. Eugene LeMay, Bruce
E. Bursten, Patrick Woodward, Catherine Murphy, 2017-01-03 NOTE: This edition features the same
content as the traditional text in a convenient, three-hole-punched, loose-leaf version. Books a la
Carte also offer a great value; this format costs significantly less than a new textbook. Before
purchasing, check with your instructor or review your course syllabus to ensure that you select the
correct ISBN. Several versions of MyLab(tm)and Mastering(tm) platforms exist for each title,
including customized versions for individual schools, and registrations are not transferable. In
addition, you may need a Course ID, provided by your instructor, to register for and use MyLab and
Mastering products. For courses in two-semester general chemistry. Accurate, data-driven
authorship with expanded interactivity leads to greater student engagement Unrivaled problem sets,
notable scientific accuracy and currency, and remarkable clarity have made Chemistry: The Central
Science the leading general chemistry text for more than a decade. Trusted, innovative, and
calibrated, the text increases conceptual understanding and leads to greater student success in
general chemistry by building on the expertise of the dynamic author team of leading researchers
and award-winning teachers. In this new edition, the author team draws on the wealth of student
data in Mastering(tm)Chemistry to identify where students struggle and strives to perfect the clarity
and effectiveness of the text, the art, and the exercises while addressing student misconceptions and



encouraging thinking about the practical, real-world use of chemistry. New levels of student
interactivity and engagement are made possible through the enhanced eText 2.0 and Mastering
Chemistry, providing seamlessly integrated videos and personalized learning throughout the course .
Also available with Mastering Chemistry Mastering(tm) Chemistry is the leading online homework,
tutorial, and engagement system, designed to improve results by engaging students with vetted
content. The enhanced eText 2.0 and Mastering Chemistry work with the book to provide seamless
and tightly integrated videos and other rich media and assessment throughout the course.
Instructors can assign interactive media before class to engage students and ensure they arrive
ready to learn. Students further master concepts through book-specific Mastering Chemistry
assignments, which provide hints and answer-specific feedback that build problem-solving skills.
With Learning Catalytics(tm) instructors can expand on key concepts and encourage student
engagement during lecture through questions answered individually or in pairs and groups.
Mastering Chemistry now provides students with the new General Chemistry Primer for remediation
of chemistry and math skills needed in the general chemistry course. If you would like to purchase
both the loose-leaf version of the text and MyLab and Mastering, search for: 0134557328 /
9780134557328 Chemistry: The Central Science, Books a la Carte Plus MasteringChemistry with
Pearson eText -- Access Card Package Package consists of: 0134294165 / 9780134294162
MasteringChemistry with Pearson eText -- ValuePack Access Card -- for Chemistry: The Central
Science 0134555635 / 9780134555638 Chemistry: The Central Science, Books a la Carte Edition

phase change concept map: Dynamics of Coupled Map Lattices and of Related Spatially
Extended Systems Jean-René Chazottes, Bastien Fernandez, 2005-07-06 This book is about the
dynamics of coupled map lattices (CML) and of related spatially extended systems. It will be useful
to post-graduate students and researchers seeking an overview of the state-of-the-art and of open
problems in this area of nonlinear dynamics. The special feature of this book is that it describes the
(mathematical) theory of CML and some related systems and their phenomenology, with some
examples of CML modeling of concrete systems (from physics and biology). More precisely, the book
deals with statistical properties of (weakly) coupled chaotic maps, geometric aspects of (chaotic)
CML, monotonic spatially extended systems, and dynamical models of specific biological systems.

phase change concept map: Phase Change Memory Andrea Redaelli, 2017-11-18 This book
describes the physics of phase change memory devices, starting from basic operation to reliability
issues. The book gives a comprehensive overlook of PCM with particular attention to the electrical
transport and the phase transition physics between the two states. The book also contains design
engineering details on PCM cell architecture, PCM cell arrays (including electrical circuit
management), as well as the full spectrum of possible future applications.

phase change concept map: GSSCORE Concept Mapping Workbook Geography: The Ultimate
Guide to Cover Concepts through MCQs for Civil Services, State PCS & Other Competitive

Examinations Manoj K. Jha, 2023-05-11 —Public Service Examinations across the Board in India
offers immense opportunity for young talent to secure not only employment at prestigious positions
but also gives them the chance to serve the nation in various capacities. —These examinations are of
a highly diverse nature as they test the candidates on diverse subjects, further spanning multiple
dimensions largely the subjects related to Polity, Economy, History, Geography, Science and
Technology, environmental sciences and miscellaneous topics like sports, awards and other events of
national and international importance. —All of this demand not only to study of these varied subjects
but also practice in tackling the questions which are asked in the examination. Highlights of the
Book Approach towards the subject — The book introduces you to the subject and the way in which
this subject should be approached in order to score maximum. Micro Detailing of the Syllabus— The
entire UPSC CSE syllabus has been clubbed into broad themes and each theme will be covered with
the help of MCQs. Chronological Arrangement of Theme Based Questions— The various identified
themes are arranged chronologically so that the entire Syllabus of a subject is roped in a logical line.
Last Minute Concept Revision— The end of the book contains the summary of important concepts
related to the subject which can be used as your effective revision notes. About GS SCORE— GS




SCORE has been home to numerous toppers of UPSC's prestigious Civil Services Examination.
Learning at GS SCORE is driven by two predominant objectives i.e. excellence and empowerment.

phase change concept map: Collaborative Strategies and Multi-organizational Partnerships
Tharsi Taillieu, 2001 Contains a collection of papers which were presented at the Seventh
International Conference. The aim is to advance the understanding of the nature of such
partnerships and strategies by providing an international platform for the exchange of novel ideas,
experiences and practices. The conference focused most of its attention on experiences and
methodologies regarding multiparadigmatic approaches.

phase change concept map: The Art of Teaching Science Jack Hassard, Michael Dias,
2013-07-04 The Art of Teaching Science emphasizes a humanistic, experiential, and constructivist
approach to teaching and learning, and integrates a wide variety of pedagogical tools. Becoming a
science teacher is a creative process, and this innovative textbook encourages students to construct
ideas about science teaching through their interactions with peers, mentors, and instructors, and
through hands-on, minds-on activities designed to foster a collaborative, thoughtful learning
environment. This second edition retains key features such as inquiry-based activities and case
studies throughout, while simultaneously adding new material on the impact of standardized testing
on inquiry-based science, and explicit links to science teaching standards. Also included are
expanded resources like a comprehensive website, a streamlined format and updated content,
making the experiential tools in the book even more useful for both pre- and in-service science
teachers. Special Features: Each chapter is organized into two sections: one that focuses on content
and theme; and one that contains a variety of strategies for extending chapter concepts outside the
classroom Case studies open each chapter to highlight real-world scenarios and to connect theory to
teaching practice Contains 33 Inquiry Activities that provide opportunities to explore the dimensions
of science teaching and increase professional expertise Problems and Extensions, On the Web
Resources and Readings guide students to further critical investigation of important concepts and
topics. An extensive companion website includes even more student and instructor resources, such
as interviews with practicing science teachers, articles from the literature, chapter PowerPoint
slides, syllabus helpers, additional case studies, activities, and more. Visit
http://www.routledge.com/textbooks/9780415965286 to access this additional material.

phase change concept map: Stanford R. Ovshinsky Brian B. Schwartz, 2008 This book
highlights the achievements of the self-taught inventor, scientist, manufacturer and entrepreneur,
Stanford R Ovshinsky. This remarkable individual could, without special training, compete with the
well-funded establishments of learning and industry in the second half of the last century and leave
us an incredible legacy of brilliant innovations with a lasting impact on our lives. His achievements
extend over amazingly diverse fields and have or are prone to create new industries of great societal
value.The phase change memories of commonly used rewritable CDs and DVDs as well as of new
flash memories are his invention; so are the Ni Metal hydride batteries which are the enabling
batteries for electric and hybrid/electric vehicles. The future hydrogen economy will utilize his
efficient and safe hydrogen storage alloys. He has developed light and ultralight photovoltaic solar
panels for converting sunlight into electricity and built the largest manufacturing facility for thin
film flexible solar roofing materials. A common theme of his inventions is the synthesis of new
materials utilizing novel aspects of structural and compositional disorder.The book explains for each
of Ovshinsky''s innovations the essence of his pioneering ideas and inventions. These introductions
are followed by a selection of Ovshinsky''s seminal publications and, for each subject category, a list
of his patents which reveal the inventive mind of this unusually creative person. Ovshinsky''s
example of gaining a deep understanding of the science underlying his inventions, his perseverance
as well as his ability to attract and inspire talented collaborators will be a role model for
entrepreneurs of this century.

phase change concept map: Science And Technology Of An American Genius, The:
Stanford R Ovshinsky Brian Schwartz, Hellmut Fritzsche, 2008-10-09 This book highlights the
achievements of the self-taught inventor, scientist, manufacturer and entrepreneur, Stanford R



Ovshinsky. This remarkable individual could, without special training, compete with the well-funded
establishments of learning and industry in the second half of the last century and leave us an
incredible legacy of brilliant innovations with a lasting impact on our lives. His achievements extend
over amazingly diverse fields and have or are prone to create new industries of great societal
value.The phase change memories of commonly used rewritable CDs and DVDs as well as of new
flash memories are his invention; so are the Ni Metal hydride batteries which are the enabling
batteries for electric and hybrid/electric vehicles. The future hydrogen economy will utilize his
efficient and safe hydrogen storage alloys. He has developed light and ultralight photovoltaic solar
panels for converting sunlight into electricity and built the largest manufacturing facility for thin
film flexible solar roofing materials. A common theme of his inventions is the synthesis of new
materials utilizing novel aspects of structural and compositional disorder.The book explains for each
of Ovshinsky's innovations the essence of his pioneering ideas and inventions. These introductions
are followed by a selection of Ovshinsky's seminal publications and, for each subject category, a list
of his patents which reveal the inventive mind of this unusually creative person. Ovshinsky's example
of gaining a deep understanding of the science underlying his inventions, his perseverance as well as
his ability to attract and inspire talented collaborators will be a role model for entrepreneurs of this
century.

phase change concept map: Biological and Bioenvironmental Heat and Mass Transfer
Ashim K. Datta, 2002-03-21 Providing a foundation in heat and mass transport, this book covers
engineering principles of heat and mass transfer. The author discusses biological content, context,
and parameter regimes and supplies practical applications for biological and biomedical
engineering, industrial food processing, environmental control, and waste management. The book
contains end-of-chapter problems and sections highlighting key concepts and important terminology
It offers cross-references for easy access to related areas and relevant formulas, as well as detailed
examples of transport phenomena, and descriptions of physical processes. It covers mechanisms of
diffusion, capillarity, convection, and dispersion.

phase change concept map: Handbook of Research on Collaborative Learning Using Concept
Mapping Lupion Torres, Patricia, de C ssia Veiga Marriott, Rita, 2009-07-31 This new encyclopedia
discusses the extraordinary importance of internet technologies, with a particular focus on the Web.

phase change concept map: Knowledge Building in Landscape Architecture Fetzer, Ellen,
2014 Schlagworte: e-learning, landscape architecture, education, pedagogic

phase change concept map: Organizational Learning in Schools Kenneth Leithwood,
Karen Seashore Louis, 2021-12-17 This volume presents the view that what matters most are
learning processes in organizations and ways of enhancing the sophistication and power of these
processes. Each contributor, therefore, explicitly addresses the meaning(s) of organizational
learning which they have adopted themselves.

phase change concept map: Advancing Grounded Theory with Mixed Methods Elizabeth G.
Creamer, 2021-08-30 This groundbreaking book introduces an innovative new perspective on mixed
method grounded theory methodology (MM-GTM) by conceptualizing it holistically as a distinct,
qualitatively driven methodology that appreciates the integrity of each of the methods it embraces.
This practical and accessible text advocates for using MM-GTM in a way that promote meaningful
interaction between qualitative and quantitative data during analysis. Its principal contribution is to
provide a set of research tools to develop or refine a multi-faceted analytical framework in applied
fields in the social and behavioral sciences, including nursing. Used as either a resource or a
textbook in a survey course about research methods, the text references dozens of examples about
how a dialectical exchange between different sources of data can be built into core grounded theory
procedures, including theoretical sampling, coding, case-based memoing, and integrated visual
displays. With a whole chapter devoted to reporting, the book also considers the way that indexes of
quality that extend beyond methodological transparency can be used to evaluate research that
partners mixed methods with grounded theory and other qualitative methods. Featuring
student-friendly pedagogy throughout, including self-assessment questions, a glossary, and a



framework that summarizes key points, this text is an essential read for all research methods
students or early career researchers ambitious to develop a theoretical perspective with qualitative,
mixed methods, or evaluation.

phase change concept map: Visualising Business Transformation Jonathan Whelan,
Stephen Whitla, 2020-01-24 Business transformation typically involves a wide range of visualisation
techniques, from the templates and diagrams used by managers to make better strategic choices, to
the experience maps used by designers to understand customer needs, the technical models used by
architects to propose possible solutions, and the pictorial representations used by change managers
to engage stakeholder groups in dialogue. Up until now these approaches have always been dealt
with in isolation, in the literature as well as in practice. This is surprising, because although they can
look very different, and tend to be produced by distinct groups of people, they are all modelling
different aspects of the same thing. Visualising Business Transformation draws them together for
the first time into a coherent whole, so that readers from any background can expand their
repertoire and understand the context and rationale for each technique across the transformation
lifecycle. The book will appeal to a broad spectrum of readers involved in change, whether that is by
creating change models themselves (strategists, architects, designers, engineers, business analysts,
developers, illustrators, graphic facilitators, etc.), interpreting and using them (sponsors, business
change managers, portfolio/programme/project managers, communicators, change champions, etc.),
or supporting those involved in change indirectly (trainers, coaches, mentors, higher education
establishments and professional training facilities).

phase change concept map: GS SCORE Concept Mapping Workbook Environment &
Ecology: The Ultimate Guide to Cover Concepts through MCQs for Civil Services, State PCS
& Other Competitive Examinations Manoj K. Jha, 2023-04-14 —Public Service Examinations
across the Board in India offers immense opportunity for young talent to secure not only
employment at prestigious positions but also gives them the chance to serve the nation in various
capacities. —These examinations are of a highly diverse nature as they test the candidates on
diverse subjects, further spanning multiple dimensions largely the subjects related to Polity,
Economy, History, Geography, Science and Technology, environmental sciences and miscellaneous
topics like sports, awards and other events of national and international importance. —All of this
demand not only to study of these varied subjects but also practice in tackling the questions which
are asked in the examination. Highlights of the Book Approach towards the subject —The book
introduces you to the subject and the way in which this subject should be approached in order to
score maximum. Micro Detailing of the Syllabus—The entire UPSC CSE syllabus has been clubbed
into broad themes and each theme will be covered with the help of MCQs. Chronological
Arrangement of Theme Based Questions—The various identified themes are arranged
chronologically so that the entire Syllabus of a subject is roped in a logical line. Last Minute Concept
Revision—The end of the book contains the summary of important concepts related to the subject
which can be used as your effective revision notes. About GS SCORE—GS SCORE has been home to
numerous toppers of UPSC's prestigious Civil Services Examination. Learning at GS SCORE is
driven by two predominant objectives i.e. excellence and empowerment.

phase change concept map: Intelligent Tutoring Systems Beverly Woolf, Esma Aimeur,
Roger Nkambou, Susanne Lajoie, 2008-06-29 This book constitutes the refereed proceedings of the
9th International Conference on Intelligent Tutoring Systems, ITS 2008, held in Montreal, Canada,
in June 2008. The 63 revised full papers and 61 poster papers presented together with abstracts of 5
keynote talks were carefully reviewed and selected from 207 submissions. The papers are organized
in topical sections on emotion and affect, tutor evaluation, student modeling, machine learning,
authoring tools , tutor feedback and intervention, data mining, e-learning and Web-based ITS,
natural language techniques and dialogue, narrative tutors and games, semantic Web and ontology,
cognitive models, and collaboration.

phase change concept map: Handbook of Research on Science Education Sandra K. Abell,
Ken Appleton, Deborah L. Hanuscin, 2013-03-07 This state-of-the art research Handbook provides a



comprehensive, coherent, current synthesis of the empirical and theoretical research concerning
teaching and learning in science and lays down a foundation upon which future research can be
built. The contributors, all leading experts in their research areas, represent the international and
gender diversity that exists in the science education research community. As a whole, the Handbook
of Research on Science Education demonstrates that science education is alive and well and
illustrates its vitality. It is an essential resource for the entire science education community,
including veteran and emerging researchers, university faculty, graduate students, practitioners in
the schools, and science education professionals outside of universities. The National Association for
Research in Science Teaching (NARST) endorses the Handbook of Research on Science Education as
an important and valuable synthesis of the current knowledge in the field of science education by
leading individuals in the field. For more information on NARST, please visit: http://www.narst.org/.

phase change concept map: Techniques for Fostering Collaboration in Online Learning
Communities: Theoretical and Practical Perspectives Pozzi, Francesca, Persico, Donatella,
2010-09-30 This book provides a focused assessment of the peculiarities of online collaborative
learning processes by looking at the strategies, methods, and techniques used to support and
enhance debate and exchange among peers--Provided by publisher.

phase change concept map: Towards Ubiquitous Learning Carlos Delgado Kloos, Denis
Gillet, Raquel M. Crespo Garcia, Fridolin Wild, Martin Wolpers, 2011-09-09 This book constitutes the
refereed proceedings of the 6th European Conference on Technology Enhanced Learning, EC-TEL
2011, held in Palermo, Italy, in September 2010. The 30 revised full papers presented were carefully
reviewed and selected from 158 submissions. The book also includes 12 short papers, 8 poster
papers, and 2 invited paper. There are many interesting papers on topics such as web 2.0 and social
media, recommender systems, learning analytics, collaborative learning, interoperability of tools,
etc.

phase change concept map: Teaching Science in Elementary and Middle School Classrooms
Joseph S. Krajcik, Charlene Lochbihler Czerniak, Carl F. Berger, 2003 This text provides an overview
of current science teaching practices for the elementary and middle grades. The authors, top
scholars in the field of science education, believe that all children should develop an in-depth and
meaningful understanding of scientific concepts and processes. To achieve this, the text utilizes the
Project Based Approach. Project-based science stresses that science teaching should emphasize the
active engagement of students in science, rather than teachers telling students information. Each
chapter has several Portfolio Activity boxes that provide active learning experiences or reflections
for the student. Like the first edition, the text includes numerous strategies in each chapter that help
both new and experienced teachers understand how to teach science in an active and engaging
manner. The text also shows teachers how to implement the National Science Education Standards
(NSES) and constructivist strategies. A NSES marginal feature keys content to the standards.
Moreover, this textbook helps teachers learn how to implement all of today's major reforms; not just
read about them.

phase change concept map: One-on-One Tutoring by Humans and Computers Martha Evens,
Joel Michael, 2006-08-15 One-on-One Tutoring by Humans and Computers articulates the
CIRCSIM-Tutor project, an attempt to develop a computer tutor that generates a natural language
dialogue with a student. Editors Martha Evens and Joel Michael present the educational context
within which the project was launched, as well as research into tutoring, the process of
implementation of CIRCSIM-Tutor, and the results of using CIRCSIM-Tutor in the classroom. The
domain of this project is cardiovascular physiology, specifically targeting first-year medical students,
though the idea is applicable to the development of intelligent tutoring systems across populations,
disciplines, and domains. This 5 year-long project was motivated by the belief that students need
assistance in building appropriate mental models of complex physiological phenomena, as well as
practice in expressing these ideas in their own words to fully develop those models, and experience
in problem-solving to use those models effectively. The book outlines directions for future research,
and includes distinct features such as: *detailed studies of human one-on-one tutoring; *learning



outcomes resulting from use of the tutor; *natural language input parsed and translated into logical
form; and *natural language output generated using the LFG paradigm. This volume will appeal to
educators who want to improve human tutoring or use computer tutors in the classroom, and it will
interest computer scientists who want to build those computer tutors, as well as anyone who
believes that language is central to teaching and learning.

phase change concept map: Interdisciplinary Handbook of the Person-Centered
Approach Jeffrey H. D. Cornelius-White, Renate Motschnig-Pitrik, Michael Lux, 2013-06-04 This
book examines the scientific contribution and increasing relevance of the Person-Centered Approach
(PCA) in psychotherapy. The direction taken in the book is to provide readers with a
multidisciplinary and multi-perspective view as well as practical applications. Beyond the more
conventional psychotherapy applications (client-centered, experimental, emotion-focused,
child-centered, motivational interviewing, existential, filial, etc.) others have evolved including peace
and conflict resolution work, encounter and T-groups, nonviolent communication, parent
effectiveness training, person-centered planning for people with disabilities, relationship
enhancement methods, learner-centered education, technology-enhanced learning environments,
human relations leadership training, etc. Simultaneously, scientific disciplines were influenced by
this perspective in less obvious ways. Hence, the major contribution of this book is to identify and
characterize the key bridges-so far only partly recognized- between the PCA and several other
disciplines. Based on the results of the bridge-building endeavor, the editors will propose an initial
formulation of the PCA as a meta-theory. It is intended as a generic framework to solve complex,
social problems and to stimulate further research and development concerning the human species in
relationship to its environment.

phase change concept map: Effect of Nitric Oxide and Inflammatory Mediators on Axonal
Transport Massimiliano Stagi, 2005

phase change concept map: Physical Chemistry Peter Atkins, Julio de Paula, 2006-03-10
Change 21.

phase change concept map: Resources in Education, 1998

phase change concept map: Introduction to Problem-Based Learning Jos Moust, Peter
Bouhuijs, Henk Schmidt, 2021-05-27 Introduction to Problem-based Learning teaches students how
to work with the problem-based learning method, which requires mainly self-directed learning.
Particular attention is given to the necessary skills to apply this method effectively. Why
Introduction to Problem-based Llearning? ¢ comprehensible introduction in the problem-based
learning method ¢ enables students to experience the full potential of this concept ¢ discusses the
use of digital devices Introduction to Problem-based learning provides students with the necessary
skills to operate within as well as outside problem-based groups. It discusses issues like: How do you
take on a problem? How do you collaborate with others? How do you deal with cultural diversity?
How do you lead a tutorial group? How can you organize your studies best? Special attention is
given to the use of computers, tablets and internet in a problem-based environment.

phase change concept map: Early Explorations In Science Johnston, Jane, 2005-07-01
Reviewersa€™ comments on the first edition: a€oeJane Johnston communicates a sense of
effervescent enthusiasm for teaching and science, and her treatment is comprehensive.a€ TES
a€eThe ideas and recommendations, based on considerable classroom experience, make this book a
valuable aid to students and reflective early years practitioners.a€ Primary Science Review a€ceAt
last! A serious attempt to explore the scientific potential of infant and pre-school childrena€| The
author explains how scientific skills can be developed at an early stage, stimulating the natural
inquisitive streak in children. This booka€will start you thinking about science in a much more
positive light.a€ Child Education This accessible and practical book supports good scientific practice
in the early years. It helps practitioners to be creative providers, and shows them how to develop
awe and wonder of the world in the children they teach. The book highlights the importance of a
motivating learning environment and skilled interaction with well-trained adults. In addition,
fundamental issues are explored such as the range, nature and philosophical underpinning of early



years experiences and the development of emergent scientific skills, understandings and attitudes.
New features for this edition include: An extended age range encompassing early learning from 0
a€“ 8 Updated material for the Foundation Stage Curriculum for 3 a€“ 5-year-olds and the National
Curriculum 2000 for 5 a€“ 8-year-olds A new chapter focusing on conceptual understanding and
thinking skills in the early years An emphasis on the importance of informal learning and play in
early development The book introduces and discusses new research and thinking in early years and
science education throughout, making it relevant for current practice. This is an indispensable
resource for all trainee and practising primary school teachers and early years practitioners.

phase change concept map: Sources for a Better Education Piet Kommers, 2022-02-22 This
textbook evolves from the intersection between ‘Research’, ‘Educational Information Technologies’
and recent ‘Best Practices’. It offers diplomacy and erudite rhetoric in order to harvest from
innovation projects and see how new professional needs for teachers are emerging day by day. The
volume launches the compact background for the 21st century education that every teacher faces
after being in charge for 3 or 6 years after pre-service training. ‘Sources for a better education’
refers to the deep understanding and to the incentives for encouraging teachers to leave the comfort
zone and experiment the next steps into a further sophisticated professionalism, without the threat
of feeling in a ‘Dilemma’. The first candidate for extending one’s teaching effectiveness is to tailor
one’s teaching to the test to be expected. ‘Teaching to the Test’ is an understandable tactic, however
it endangers the students’ full understanding of underlying concepts and analogies. The second
candidate for professionalism is the deeper layer of knowledge on how curricular domains are
related. In simpler terms: better teachers know how to ‘bridge’ topics and subjects so that students
develop a deeper understanding on the patterns and structure in knowledge. The 21st century
education prioritizes higher degrees of flexible-, divergent and abstract thinking, so that creative
problem solving comes into reach. ICT tools for making prior knowledge explicit is a major example
on how learners harvest upon prior knowledge, thinking and intuition. The third source for a better
education is the courage to envisage one’s meta knowledge in order to see patterns in learning and
understanding. The more conscious prior knowledge gets decompiled into genetic metaphors; the
better future learning can be anticipated. The fourth asset for meta-cognitive skills is the wide
spectrum of tools that the web offers for building knowledge infra-structures so that knowledge
becomes transformed into problem solving skills; the availability of knowledge is no longer sufficient
for finding creative and authentic solutions in future situations. This is the case for both students
and teachers. By tradition, the bottom-up strategy from reproductive factual learning up to the levels
of problem solving and creative thinking has been favoured. The ‘one-click away’ access to
information on the web asks a more strategic attitude from learners and practitioners to cope with
the periphery between known and unknown, so that a more effective meta-cognition develops. The
fifth stimulus for more effective learning is the expanding impact of social media. Social media tend
to intimidate learners with incomplete understanding to jump on biases as delivered through
political and conspiracy agendas. This books aims at the challenge to build upon learners’ existential
needs and developing interest for a longer-term learning perspective. “Renaissance man and
philosopher Piet Kommers presents us with an interesting question: What makes education exciting?
His book covers a range of lessons learnt through research and practice, covering philosophies and
paradoxes, ranging from learning to learn to machine learning for learning. In 35 chapters he takes
us on an exciting, comprehensive journey of just about every conceivable aspect of technology and
education. This is a must-have for every 21st Century bookshelf!” By: Johannes Cronjé, professor of
Digital Teaching and Learning in the Department of Information Technology at the Cape Peninsula
University of Technology, South Africa. “Piet Kommers has in 400 pages provided an overview of
teaching based on practical experience. It is not a summary of pedagogic models, but a guide to
important factors in how to motivate students and thus improve their learning. New technologies
changes teaching, and we need to understand how application of such technologies can improve the
learning. This book provides such knowledge and I wish I had it when I started teaching at university
many years ago.” By: Jan Frick, Professor Business School, University of Stavanger, Norway. Piet



Kommers delivers a very thorough book with a holistic perspective on Learning Technologies. This
book is a result of many years of experience that the author has in Higher Education. It comprises
lessons learned from the author’s professional career, including inputs from European Union
research projects, as well as diversified interactions with a wide range of Peoples and Cultures. The
result is a unique perspective that is a must-read for anyone interested in Learning Technologies,
past, present, and future! By: Pedro Isaias, associate professor at the Information Systems &
Technology Management School of The University of New South Wales (UNSW - Sydney), Australia.
“Distinguished Professor and Thinker Dr. Piet Kommers presents the academic community with a
new horizon on education that reflects the current and future technology trends in the e-Learning
and Fast Internet ubiquity. The Book discusses the current and most recent advances in research
and application of most effective learning methods in conjunction with the future directions in
machine learning in support of learning. The Book's 35 chapters present cutting-edge technologies
and state-of-the-art learning methods in support of best educational practices and the student's best
learning experience. The Book is most valuable asset to educator's community pursuing the mission
of excellence in the Third Millennium!” By: Eduard Babulak, Professor, Computational Sciences,
Liberty University, Lynchburg, USA. Well-known scientist, (e-)learning expert and philosopher Piet
Kommers presents us with an interesting question: What makes education exciting? His book covers
a range of lessons learnt through research and practice, covering philosophies and paradoxes,
ranging from ‘learning to learn’ to ‘machine learning for learning’. In 35 chapters he takes us on an
exciting, comprehensive journey of just about every conceivable aspect of technology and education.
This is an interesting and useful publication for all educators as well as learners and must-have for
every 21st Century bookshelf! By: Eugenia Smyrnova-Trybulska, Dr. hab., associate professor,
Institute of Pedagogy, Faculty of Art and Sciences of Education, University of Silesia in Katowice,
Poland. “The book presents a mosaic of assets reflecting the vast international experience in
research and realization of learning technologies of the author, honourable professor of the
UNESCO Chair in New information technologies in education for all, Piet Kommers. Describing
various aspects of learning strategies, approaches, techniques and technologies in a concise way, he
engages the readers into the mental construction of a big picture and makes them reconsider
routine processes of teaching and learning. Exciting and thought-provoking reading for educators,
researchers, and devoted learners.” By: professor Volodymyr Gritsenko, Director of the International
Research and Training Centre for Information Technologies and Systems, National Academy of
Sciences and Ministry of Education and Science of Ukraine, Head of the UNESCO Chair.

phase change concept map: Leveraging Digital Co-Creation Platforms for the
Systematic Creation of High-Quality Contributions in the Public and Private Sector Matthias
Simon Billert, 2022-01-01 In der vorliegenden Dissertation geht es um die Vorstellung der
verschiedenen Partizipationsebenen sowie der Komponenten eines Dienstleistungssystems als
Co-Creation System. Auf dieser Basis wird eine digitale kollaborative Burgerbeteiligungsplattform
zur Co-Creation von burgerinitiierten Dienstleistungen im offentlichen Sektor designt und evaluiert.
Weiterhin findet das Design und die Evaluation einer digitalen kollaborativen Lern- und
Qualifizierungsplattform zur Co-Creation von situiertem arbeitsprozessbezogenem Lernmaterial im
privaten Sektor statt. SchliefSlich werden geeignete Dienstleistungsmessmodelle zur
Qualitatsbestimmung erarbeitet. Dabei tragt die Dissertation mit dem systematischen Co-Creation
Einreichungsprozess durch die Anwendung von strukturellem Empowerment zur Unter stutzung des
Einzelnen bei. Die aus einem Top-down und Bottom-up Ansatz kombinierte Co-Creation Plattform
stellt eine Theorie der Gestaltung und des Handelns dar. Zusatzlich werden konkrete
Designprinzipien zur Entwicklung des Co Creation Systems bereitgestellt.
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