
properties of water pogil

properties of water pogil explore the fundamental characteristics and unique behaviors of water through a
guided inquiry learning (Pogil) approach. This method facilitates an interactive examination of water’s
molecular structure, polarity, hydrogen bonding, and its resulting physical and chemical properties.
Understanding these properties is essential for grasping water’s role in biological systems, environmental
processes, and industrial applications. The properties of water such as cohesion, adhesion, high specific heat,
and solvent abilities will be discussed in detail. Additionally, the article will highlight how the polarity of
water molecules influences these properties and why water is often called the “universal solvent.” This
comprehensive overview helps build a strong foundation for students and professionals interested in
chemistry, biology, and environmental science. The following sections will guide the reader through the
key aspects of water's properties explored in a POGIL context.

Molecular Structure and Polarity of Water

Hydrogen Bonding and Its Effects

Cohesion, Adhesion, and Surface Tension

Thermal Properties of Water

Water as a Universal Solvent

Biological and Environmental Significance of Water’s Properties

Molecular Structure and Polarity of Water
The molecular structure of water is the foundation of its unique properties. A water molecule consists of
two hydrogen atoms covalently bonded to one oxygen atom, forming a bent shape with an angle of
approximately 104.5 degrees. This shape is critical because it creates an uneven distribution of electrical
charge, resulting in a polar molecule. The oxygen atom has a partial negative charge due to its higher
electronegativity, while the hydrogen atoms carry partial positive charges. This polarity plays a central
role in water’s chemical behavior and physical properties.

Water’s Bent Shape and Electron Distribution
The bent geometry arises from the two lone pairs of electrons on the oxygen atom that repel the bonded



pairs of electrons, forcing the hydrogen atoms closer together. This asymmetry leads to an imbalance in
charge distribution, causing a dipole moment. The polarity of water molecules enables them to interact
strongly with each other and with other polar substances, which is fundamental to many of water’s
distinctive properties.

Implications of Polarity
The polarity of water molecules allows them to form hydrogen bonds, dissolve ionic compounds, and
engage in dipole-dipole interactions. This characteristic also influences water’s behavior in biological
systems, such as facilitating the folding of proteins and the formation of cell membranes. Polarity is the key
to water’s role as a solvent and its interactions with other molecules.

Hydrogen Bonding and Its Effects
Hydrogen bonding is a type of weak chemical bond that occurs when the positive region of one polar
molecule is attracted to the negative region of another. In water, hydrogen bonds form between the
hydrogen atom of one water molecule and the oxygen atom of another. These bonds are weaker than
covalent bonds but strong enough to give water many of its unique properties.

Formation and Strength of Hydrogen Bonds
Each water molecule can form up to four hydrogen bonds with surrounding water molecules—two
through its hydrogen atoms and two through lone pairs on oxygen. The dynamic nature of these bonds
causes continuous breaking and reforming, which is responsible for water’s fluidity and high surface
tension. Hydrogen bonding also explains the high boiling and melting points of water compared to other
similar-sized molecules.

Impact on Physical Properties
Hydrogen bonding contributes to water’s high heat capacity, high heat of vaporization, and its unusual
density behavior (ice being less dense than liquid water). These effects influence climatic and
environmental conditions, as well as biological processes such as temperature regulation and nutrient
transport.

Cohesion, Adhesion, and Surface Tension
Cohesion and adhesion are two interrelated properties of water that result from its polarity and hydrogen
bonding. Cohesion refers to the attraction between water molecules themselves, while adhesion is the



attraction between water molecules and other substances. Both play vital roles in the behavior of water in
natural and artificial systems.

Cohesion and Water Molecule Attraction
Cohesion causes water molecules to stick together, creating surface tension. This phenomenon allows water
to form droplets and enables small insects to walk on water surfaces. The cohesive forces are strong enough
to resist external forces, making water an effective medium for many biological functions.

Adhesion and Interaction with Other Surfaces
Adhesion allows water to adhere to surfaces like plant cell walls, glass, and soil particles. This property is
instrumental in processes like capillary action, which enables water to travel upward against gravity
through narrow spaces in plants and soil. Adhesion combined with cohesion supports the movement of
water through xylem vessels in plants.

Explanation of cohesion and adhesion

Examples of surface tension phenomena

Role in capillary action and plant physiology

Thermal Properties of Water
Water’s thermal properties are critical to its behavior as an environmental and biological medium. These
include its high specific heat capacity, high heat of vaporization, and the density anomaly upon freezing.
These properties stem primarily from hydrogen bonding among water molecules.

High Specific Heat Capacity
Water can absorb or release large amounts of heat with only a small change in temperature. This high
specific heat stabilizes climates and helps organisms maintain homeostasis, as water buffers temperature
fluctuations effectively.



Heat of Vaporization and Cooling Effects
Water requires significant energy to change from liquid to gas due to hydrogen bonds. This high heat of
vaporization is the basis for evaporative cooling mechanisms such as sweating in animals and transpiration
in plants, which help regulate temperature.

Density and Ice Formation
Unlike most substances, water expands upon freezing, making ice less dense than liquid water. This
anomaly ensures that ice floats, insulating aquatic ecosystems during cold periods and supporting life under
frozen surfaces.

Water as a Universal Solvent
Water's ability to dissolve a wide variety of substances is a direct consequence of its polarity and hydrogen
bonding capabilities. This property makes water essential in chemical reactions, biological transport, and
environmental processes.

Mechanism of Solvation
Water molecules surround charged or polar solutes, breaking ionic bonds and dispersing molecules evenly
in solution. This process, called solvation or hydration, enables salts, sugars, gases, and many other substances
to dissolve in water.

Importance in Biological Systems
Because many biomolecules are polar or charged, they interact readily with water, facilitating nutrient
transport, metabolic reactions, and waste removal. Water’s solvent properties are crucial for cellular
function and overall organismal health.

Dissolution of ionic compounds

Interaction with polar molecules

Role in biochemical processes



Biological and Environmental Significance of Water’s Properties
The properties of water described above have profound implications for life on Earth and environmental
systems. Water’s behavior influences climate regulation, ecosystem stability, and the survival of living
organisms.

Water in Ecosystems and Climate
Water’s thermal properties help moderate Earth’s climate by absorbing and redistributing solar energy. Its
solvent capabilities support nutrient cycling in ecosystems, while cohesion and adhesion facilitate water
transport in plants, sustaining terrestrial life.

Role in Cellular and Physiological Functions
In biological systems, water is indispensable for maintaining cell structure, enabling chemical reactions, and
regulating temperature. Its properties ensure proper function of enzymes, transport of substances, and
overall homeostasis in organisms.

Climate moderation through heat absorption

Support of aquatic and terrestrial life

Essential medium for biochemical reactions

Frequently Asked Questions

What does POGIL stand for in the context of learning about properties of
water?
POGIL stands for Process Oriented Guided Inquiry Learning, an instructional method that uses guided
inquiry to help students learn about scientific concepts, including the properties of water.

Why is water considered a polar molecule in POGIL activities?
Water is considered a polar molecule because it has a bent shape with an uneven distribution of electron
density, resulting in a partial positive charge on hydrogen atoms and a partial negative charge on the



oxygen atom.

How does hydrogen bonding contribute to the unique properties of water
in POGIL exercises?
Hydrogen bonding causes water molecules to stick together, leading to high cohesion, surface tension, and a
high boiling point, which are commonly explored in POGIL activities.

What is the significance of water’s high specific heat capacity discussed in
POGIL regarding climate regulation?
Water’s high specific heat capacity means it can absorb or release large amounts of heat with little
temperature change, helping to moderate Earth's climate by stabilizing temperatures.

How do POGIL activities illustrate the concept of water’s adhesion and
cohesion?
POGIL activities often guide students to observe water molecules sticking to each other (cohesion) and to
other surfaces (adhesion), explaining phenomena like capillary action.

Why does ice float on water according to POGIL investigations?
Ice floats because water expands upon freezing due to the hydrogen bonds forming a crystalline structure
that is less dense than liquid water, a concept emphasized in POGIL lessons.

How does water’s solvent ability get explained in POGIL about its
molecular structure?
POGIL explains that water’s polarity allows it to surround and separate charged or polar substances, making
it an excellent solvent for many compounds.

What role do POGIL activities play in understanding water’s role in
biological systems?
POGIL activities help students explore how water’s properties, like solvent ability and temperature
regulation, are essential for sustaining life and facilitating biochemical reactions.



Additional Resources
1. Exploring Water's Unique Properties: A POGIL Approach
This book introduces students to the fundamental properties of water through guided inquiry and
collaborative learning. Using the POGIL (Process Oriented Guided Inquiry Learning) method, learners
investigate concepts such as polarity, hydrogen bonding, and surface tension. The activities develop critical
thinking and help students understand why water is essential for life on Earth.

2. Water Molecules in Action: POGIL Activities for Chemistry
Focusing on the molecular structure of water, this book provides hands-on POGIL exercises that explore
water’s behavior in various states. Students delve into concepts like cohesion, adhesion, and solvent
properties, gaining insights into water’s role in chemical and biological systems. The interactive format
encourages teamwork and analytical skills.

3. The Science of Water: Guided Inquiry Learning with POGIL
This resource uses POGIL techniques to guide students through the physical and chemical properties of
water. Topics include polarity, specific heat, and density anomalies that make water unique. Through
structured activities, learners build a comprehensive understanding of water’s significance in natural
processes.

4. Hydrogen Bonding and Water’s Behavior: POGIL Exercises
Dedicated to exploring hydrogen bonding, this book offers POGIL activities that help students visualize and
explain water’s high boiling point and surface tension. The exercises emphasize the relationship between
molecular interactions and macroscopic properties, fostering a deeper grasp of intermolecular forces.

5. Water’s Role in Life: POGIL-Based Chemistry Lessons
This text connects the properties of water to biological systems using POGIL strategies. Students investigate
how water supports life through its solvent capabilities, thermal properties, and cohesive nature. The
lessons integrate chemistry and biology, highlighting water’s central role in cellular functions.

6. Interactive Water Chemistry: POGIL for High School Students
Designed for high school learners, this book presents water chemistry concepts through engaging POGIL
activities. It covers the molecular basis of water’s polarity, its behavior as a solvent, and the impact on
environmental processes. The guided inquiries promote active participation and conceptual mastery.

7. Understanding Water’s Thermal Properties with POGIL
This book focuses on water’s thermal characteristics, including specific heat and heat of vaporization, using
POGIL methods. Students explore how these properties affect climate, weather, and living organisms. The
structured activities encourage connections between molecular properties and global phenomena.

8. Water’s Surface Tension and Capillary Action: A POGIL Guide
Through POGIL exercises, this guide helps students investigate water’s surface tension and capillary action.
The activities demonstrate the importance of these properties in natural and technological contexts, such as



plant water transport and material science. Learners develop problem-solving and analytical skills.

9. POGIL Activities on Water’s Solvent Properties
This book provides targeted POGIL activities focusing on water as the “universal solvent.” Students
examine how water dissolves ionic and polar substances and the implications for chemical reactions and
biological systems. The inquiry-based approach fosters a detailed understanding of solubility and solution
chemistry.
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Properties of Water POGIL: A Deep Dive into the
Unique Characteristics of Water

Write a comprehensive description of the properties of water, detailing their significance and
relevance in various scientific disciplines and everyday life. Water, the ubiquitous solvent of life,
possesses a unique ensemble of physical and chemical properties that underpin its crucial role in
biological systems, geological processes, and countless industrial applications. Understanding these
properties – from its high specific heat capacity to its exceptional solvent power and unusual density
behavior – is paramount for comprehending a vast range of natural phenomena and technological
innovations. This exploration delves into the intricacies of water's properties, emphasizing their
significance and practical implications.

POGIL Activity: Properties of Water

This ebook provides a comprehensive understanding of the properties of water. Here's a brief
outline of its contents:

Introduction: The importance of water and its unique properties.
Chapter 1: Polarity and Hydrogen Bonding: Examining the structure and consequences of water's
polarity and hydrogen bonding.
Chapter 2: Cohesion and Adhesion: Exploring the forces that allow water molecules to stick together
and to other substances.
Chapter 3: High Specific Heat Capacity: Understanding the implications of water's ability to absorb
and retain heat.
Chapter 4: High Heat of Vaporization: Discussing the energy required to change water from a liquid
to a gas.

https://new.teachat.com/wwu14/pdf?ID=qhN80-0785&title=properties-of-water-pogil.pdf
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Chapter 5: Density Anomaly of Water: Analyzing the unusual density behavior of water as it cools
below 4°C.
Chapter 6: Water as a Solvent: Investigating water's role as a universal solvent and its implications
for biological systems.
Chapter 7: Surface Tension and Capillary Action: Exploring the forces that contribute to water's
surface tension and capillary action.
Conclusion: Summarizing the key properties of water and their importance in various contexts.

Introduction: This section establishes the central role of water in various systems, highlighting its
unique properties as the foundation for understanding its behavior.

Chapter 1: Polarity and Hydrogen Bonding: This chapter explains the polar nature of water
molecules due to the electronegativity difference between oxygen and hydrogen atoms, leading to
the formation of hydrogen bonds – the critical intermolecular forces responsible for many of water's
unique properties. Recent research on the dynamics of hydrogen bonding networks in water will be
discussed, including advancements in spectroscopic techniques and molecular dynamics simulations.

Chapter 2: Cohesion and Adhesion: Here, we will explore the concepts of cohesion (water molecules
sticking to each other) and adhesion (water molecules sticking to other substances). The
implications of these forces for phenomena like capillary action in plants and surface tension will be
detailed. Examples of recent research on how these properties are affected by the presence of
dissolved substances will be included.

Chapter 3: High Specific Heat Capacity: This chapter delves into the high specific heat capacity of
water, explaining its significance in regulating temperature in aquatic environments and in living
organisms. The impact of this property on climate regulation and its relevance to global warming
will be discussed. Recent research on the use of water's high specific heat capacity in industrial
applications, such as cooling systems, will also be covered.

Chapter 4: High Heat of Vaporization: This section explains the high energy required to convert
liquid water into water vapor, highlighting its significance in evaporative cooling mechanisms in
both biological systems (sweating) and environmental processes. The impact of this property on
climate and its relevance to weather patterns will be explored.

Chapter 5: Density Anomaly of Water: This chapter discusses the unusual density behavior of water,
where it is less dense as a solid (ice) than as a liquid. The importance of this anomaly for aquatic life
and the structure of ice will be examined. We will consider recent research on the structure of ice
under different conditions and the implications for planetary science.

Chapter 6: Water as a Solvent: This chapter explores water's role as an excellent solvent,
particularly for polar and ionic substances. The significance of water's solvent properties for
biological processes, including the transport of nutrients and the functioning of enzymes, will be
emphasized. The concept of solubility and its relationship to water's polarity will be explored using
recent research on hydrophobic and hydrophilic interactions.

Chapter 7: Surface Tension and Capillary Action: This section explains the concepts of surface
tension and capillary action and their relationship to water's cohesive and adhesive properties.
Examples will be provided demonstrating the importance of these properties in various biological
and environmental contexts. Recent studies on the manipulation of surface tension for applications



like microfluidics will be discussed.

Conclusion: This section summarizes the key properties of water and their interconnectedness,
reiterating their significance across scientific disciplines and everyday life. The importance of
continued research on the properties of water and their implications for various fields will be
highlighted.

Keywords:

Properties of water, POGIL activities, hydrogen bonding, polarity, cohesion, adhesion, specific heat
capacity, heat of vaporization, density anomaly, water as a solvent, surface tension, capillary action,
scientific research, biological implications, environmental significance, industrial applications,
molecular dynamics, spectroscopy, solubility, hydrophobic interactions, hydrophilic interactions,
climate regulation, evaporative cooling.

FAQs:

1. What makes water a polar molecule? The unequal sharing of electrons between oxygen and
hydrogen atoms due to oxygen's higher electronegativity creates a partial negative charge on the
oxygen and partial positive charges on the hydrogens.

2. How does hydrogen bonding affect the properties of water? Hydrogen bonds are responsible for
water's high specific heat capacity, high heat of vaporization, high surface tension, and its unusual
density behavior.

3. What is the significance of water's high specific heat capacity? It allows water to moderate
temperature fluctuations, protecting aquatic life and terrestrial organisms from extreme
temperature changes.

4. Why is water's density anomaly important? It allows ice to float, insulating aquatic environments
during winter and preventing them from freezing solid.

5. How does water act as a universal solvent? Its polarity allows it to dissolve many polar and ionic
substances, making it crucial for biological processes and chemical reactions.

6. What is the role of surface tension in everyday life? Surface tension allows insects to walk on
water and contributes to the shape of water droplets.

7. What is capillary action and how does it work? Capillary action is the ability of water to move
against gravity in narrow tubes due to cohesion and adhesion forces.



8. What are some recent research advancements in understanding water's properties? Advances in
spectroscopic techniques and molecular dynamics simulations are providing deeper insights into the
structure and dynamics of water at the molecular level.

9. What are some practical applications of understanding water's properties? Understanding water's
properties is critical in designing cooling systems, developing new materials, and understanding
biological processes.

Related Articles:

1. The Role of Water in Photosynthesis: This article explores how water's properties facilitate the
light-dependent and light-independent reactions in photosynthesis.

2. Water and Climate Change: This article examines the impact of climate change on water
resources and the role of water in regulating global temperature.

3. Water Purification and Treatment Technologies: This article reviews the different methods
employed to purify and treat water for human consumption and industrial use.

4. Water in Biological Systems: This article discusses the crucial role of water in maintaining cell
structure and function, and its involvement in various biological processes.

5. The Chemistry of Water: A detailed look at the chemical structure, bonding, and reactions of
water molecules.

6. Water and Soil Properties: An exploration of how water interacts with soil, influencing its
structure, fertility, and water retention capacity.

7. Water Management and Conservation: This article addresses the challenges of water scarcity and
explores strategies for sustainable water management.

8. Water in the Hydrological Cycle: This article details the different stages of the water cycle and the
importance of understanding water movement in the environment.

9. The Impact of Pollution on Water Quality: This article investigates the various pollutants that
affect water quality and discusses the consequences of water pollution on ecosystems and human
health.

  properties of water pogil: POGIL Shawn R. Simonson, 2023-07-03 Process Oriented Guided
Inquiry Learning (POGIL) is a pedagogy that is based on research on how people learn and has been
shown to lead to better student outcomes in many contexts and in a variety of academic disciplines.
Beyond facilitating students’ mastery of a discipline, it promotes vital educational outcomes such as
communication skills and critical thinking. Its active international community of practitioners
provides accessible educational development and support for anyone developing related
courses.Having started as a process developed by a group of chemistry professors focused on
helping their students better grasp the concepts of general chemistry, The POGIL Project has grown



into a dynamic organization of committed instructors who help each other transform classrooms and
improve student success, develop curricular materials to assist this process, conduct research
expanding what is known about learning and teaching, and provide professional development and
collegiality from elementary teachers to college professors. As a pedagogy it has been shown to be
effective in a variety of content areas and at different educational levels. This is an introduction to
the process and the community.Every POGIL classroom is different and is a reflection of the
uniqueness of the particular context – the institution, department, physical space, student body, and
instructor – but follows a common structure in which students work cooperatively in self-managed
small groups of three or four. The group work is focused on activities that are carefully designed and
scaffolded to enable students to develop important concepts or to deepen and refine their
understanding of those ideas or concepts for themselves, based entirely on data provided in class,
not on prior reading of the textbook or other introduction to the topic. The learning environment is
structured to support the development of process skills –– such as teamwork, effective
communication, information processing, problem solving, and critical thinking. The instructor’s role
is to facilitate the development of student concepts and process skills, not to simply deliver content
to the students. The first part of this book introduces the theoretical and philosophical foundations
of POGIL pedagogy and summarizes the literature demonstrating its efficacy. The second part of the
book focusses on implementing POGIL, covering the formation and effective management of student
teams, offering guidance on the selection and writing of POGIL activities, as well as on facilitation,
teaching large classes, and assessment. The book concludes with examples of implementation in
STEM and non-STEM disciplines as well as guidance on how to get started. Appendices provide
additional resources and information about The POGIL Project.
  properties of water pogil: Process Oriented Guided Inquiry Learning (POGIL) Richard Samuel
Moog, 2008 POGIL is a student-centered, group learning pedagogy based on current learning
theory. This volume describes POGIL's theoretical basis, its implementations in diverse
environments, and evaluation of student outcomes.
  properties of water pogil: Concepts of Biology Samantha Fowler, Rebecca Roush, James Wise,
2023-05-12 Black & white print. Concepts of Biology is designed for the typical introductory biology
course for nonmajors, covering standard scope and sequence requirements. The text includes
interesting applications and conveys the major themes of biology, with content that is meaningful
and easy to understand. The book is designed to demonstrate biology concepts and to promote
scientific literacy.
  properties of water pogil: POGIL Activities for AP Biology , 2012-10
  properties of water pogil: Chemistry 2e Paul Flowers, Richard Langely, William R. Robinson,
Klaus Hellmut Theopold, 2019-02-14 Chemistry 2e is designed to meet the scope and sequence
requirements of the two-semester general chemistry course. The textbook provides an important
opportunity for students to learn the core concepts of chemistry and understand how those concepts
apply to their lives and the world around them. The book also includes a number of innovative
features, including interactive exercises and real-world applications, designed to enhance student
learning. The second edition has been revised to incorporate clearer, more current, and more
dynamic explanations, while maintaining the same organization as the first edition. Substantial
improvements have been made in the figures, illustrations, and example exercises that support the
text narrative. Changes made in Chemistry 2e are described in the preface to help instructors
transition to the second edition.
  properties of water pogil: Thermodynamics Statistical Mechanics and Kinetics Pogil,
2021-11-11 Contains activities using the process-oriented guided inquiry learning (POGIL) method.
Activities labeled Fundamental represent the core set of thermodynamics topics suitable for an
undergraduate physical chemistry course.
  properties of water pogil: POGIL Activities for High School Biology High School POGIL
Initiative, 2012
  properties of water pogil: Analytical Chemistry Juliette Lantz, Renée Cole, The POGIL



Project, 2014-12-31 An essential guide to inquiry approach instrumental analysis Analytical
Chemistry offers an essential guide to inquiry approach instrumental analysis collection. The book
focuses on more in-depth coverage and information about an inquiry approach. This authoritative
guide reviews the basic principles and techniques. Topics covered include: method of standard; the
microscopic view of electrochemistry; calculating cell potentials; the BerriLambert; atomic and
molecular absorption processes; vibrational modes; mass spectra interpretation; and much more.
  properties of water pogil: Broadening Participation in STEM Zayika Wilson-Kennedy, Goldie S.
Byrd, Eugene Kennedy, Henry T. Frierson, 2019-02-28 This book reports on high impact educational
practices and programs that have been demonstrated to be effective at broadening the participation
of underrepresented groups in the STEM disciplines.
  properties of water pogil: POGIL Activities for High School Chemistry High School POGIL
Initiative, 2012
  properties of water pogil: The Structure and Properties of Water D Eisenberg, Walter
Kauzmann, 2005-10-20 The authors have correlated many experimental observations and theoretical
discussions from the scientific literature on water. Topics covered include the water molecule and
forces between water molecules; the thermodynamic properties of steam; the structures of the ices;
the thermodynamic, electrical, spectroscopic, and transport properties of the ices and of liquid
water; hydrogen bonding in ice and water; and models for liquid water. The main emphasis of the
book is on relatingthe properties of ice and water to their structures. Some background material in
physical chemistry has been included in order to ensure that the material is accessible to readers in
fields such as biology, biochemistry, and geology, as well as to chemists and physicists.
  properties of water pogil: Chemistry 2e Paul Flowers, Klaus Theopold, Richard Langley,
Edward J. Neth, WIlliam R. Robinson, 2019-02-14 Chemistry 2e is designed to meet the scope and
sequence requirements of the two-semester general chemistry course. The textbook provides an
important opportunity for students to learn the core concepts of chemistry and understand how
those concepts apply to their lives and the world around them. The book also includes a number of
innovative features, including interactive exercises and real-world applications, designed to enhance
student learning. The second edition has been revised to incorporate clearer, more current, and
more dynamic explanations, while maintaining the same organization as the first edition. Substantial
improvements have been made in the figures, illustrations, and example exercises that support the
text narrative. Changes made in Chemistry 2e are described in the preface to help instructors
transition to the second edition.
  properties of water pogil: Teaching and Learning STEM Richard M. Felder, Rebecca Brent,
2024-03-19 The widely used STEM education book, updated Teaching and Learning STEM: A
Practical Guide covers teaching and learning issues unique to teaching in the science, technology,
engineering, and math (STEM) disciplines. Secondary and postsecondary instructors in STEM areas
need to master specific skills, such as teaching problem-solving, which are not regularly addressed
in other teaching and learning books. This book fills the gap, addressing, topics like learning
objectives, course design, choosing a text, effective instruction, active learning, teaching with
technology, and assessment—all from a STEM perspective. You’ll also gain the knowledge to
implement learner-centered instruction, which has been shown to improve learning outcomes across
disciplines. For this edition, chapters have been updated to reflect recent cognitive science and
empirical educational research findings that inform STEM pedagogy. You’ll also find a new section
on actively engaging students in synchronous and asynchronous online courses, and content has
been substantially revised to reflect recent developments in instructional technology and online
course development and delivery. Plan and deliver lessons that actively engage students—in person
or online Assess students’ progress and help ensure retention of all concepts learned Help students
develop skills in problem-solving, self-directed learning, critical thinking, teamwork, and
communication Meet the learning needs of STEM students with diverse backgrounds and identities
The strategies presented in Teaching and Learning STEM don’t require revolutionary time-intensive
changes in your teaching, but rather a gradual integration of traditional and new methods. The



result will be a marked improvement in your teaching and your students’ learning.
  properties of water pogil: POGIL Activities for AP* Chemistry Flinn Scientific, 2014
  properties of water pogil: Biology for AP ® Courses Julianne Zedalis, John Eggebrecht,
2017-10-16 Biology for AP® courses covers the scope and sequence requirements of a typical
two-semester Advanced Placement® biology course. The text provides comprehensive coverage of
foundational research and core biology concepts through an evolutionary lens. Biology for AP®
Courses was designed to meet and exceed the requirements of the College Board’s AP® Biology
framework while allowing significant flexibility for instructors. Each section of the book includes an
introduction based on the AP® curriculum and includes rich features that engage students in
scientific practice and AP® test preparation; it also highlights careers and research opportunities in
biological sciences.
  properties of water pogil: Intermolecular and Surface Forces Jacob N. Israelachvili,
2011-07-22 Intermolecular and Surface Forces describes the role of various intermolecular and
interparticle forces in determining the properties of simple systems such as gases, liquids and solids,
with a special focus on more complex colloidal, polymeric and biological systems. The book provides
a thorough foundation in theories and concepts of intermolecular forces, allowing researchers and
students to recognize which forces are important in any particular system, as well as how to control
these forces. This third edition is expanded into three sections and contains five new chapters over
the previous edition. - Starts from the basics and builds up to more complex systems - Covers all
aspects of intermolecular and interparticle forces both at the fundamental and applied levels -
Multidisciplinary approach: bringing together and unifying phenomena from different fields - This
new edition has an expanded Part III and new chapters on non-equilibrium (dynamic) interactions,
and tribology (friction forces)
  properties of water pogil: The Memoirs of Lady Hyegyong JaHyun Kim Haboush, 2013-09-14
Lady Hyegyong's memoirs, which recount the chilling murder of her husband by his father, form one
of the best known and most popular classics of Korean literature. From 1795 until 1805 Lady
Hyegyong composed this masterpiece, depicting a court life Shakespearean in its pathos, drama,
and grandeur. Presented in its social, cultural, and historical contexts, this first complete English
translation opens a door into a world teeming with conflicting passions, political intrigue, and the
daily preoccupations of a deeply intelligent and articulate woman. JaHyun Kim Haboush's accurate,
fluid translation captures the intimate and expressive voice of this consummate storyteller. Reissued
nearly twenty years after its initial publication with a new foreword by Dorothy Ko, The Memoirs of
Lady Hyegyong is a unique exploration of Korean selfhood and an extraordinary example of
autobiography in the premodern era.
  properties of water pogil: Teaching at Its Best Linda B. Nilson, 2010-04-20 Teaching at Its
Best This third edition of the best-selling handbook offers faculty at all levels an essential toolbox of
hundreds of practical teaching techniques, formats, classroom activities, and exercises, all of which
can be implemented immediately. This thoroughly revised edition includes the newest portrait of the
Millennial student; current research from cognitive psychology; a focus on outcomes maps; the
latest legal options on copyright issues; and how to best use new technology including wikis, blogs,
podcasts, vodcasts, and clickers. Entirely new chapters include subjects such as matching teaching
methods with learning outcomes, inquiry-guided learning, and using visuals to teach, and new
sections address Felder and Silverman's Index of Learning Styles, SCALE-UP classrooms, multiple
true-false test items, and much more. Praise for the Third Edition of Teaching at Its BestEveryone
veterans as well as novices will profit from reading Teaching at Its Best, for it provides both theory
and practical suggestions for handling all of the problems one encounters in teaching classes
varying in size, ability, and motivation. Wilbert McKeachie, Department of Psychology, University of
Michigan, and coauthor, McKeachie's Teaching TipsThis new edition of Dr. Nilson's book, with its
completely updated material and several new topics, is an even more powerful collection of ideas
and tools than the last. What a great resource, especially for beginning teachers but also for us
veterans! L. Dee Fink, author, Creating Significant Learning ExperiencesThis third edition of



Teaching at Its Best is successful at weaving the latest research on teaching and learning into what
was already a thorough exploration of each topic. New information on how we learn, how students
develop, and innovations in instructional strategies complement the solid foundation established in
the first two editions. Marilla D. Svinicki, Department of Psychology, The University of Texas, Austin,
and coauthor, McKeachie's Teaching Tips
  properties of water pogil: Biochemistry Education Assistant Teaching Professor Department
of Chemistry and Biochemistry Thomas J Bussey, Timothy J. Bussey, Kimberly Linenberger Cortes,
Rodney C. Austin, 2021-01-18 This volume brings together resources from the networks and
communities that contribute to biochemistry education. Projects, authors, and practitioners from the
American Chemical Society (ACS), American Society of Biochemistry and Molecular Biology
(ASBMB), and the Society for the Advancement of Biology Education Research (SABER) are included
to facilitate cross-talk among these communities. Authors offer diverse perspectives on pedagogy,
and chapters focus on topics such as the development of visual literacy, pedagogies and practices,
and implementation.
  properties of water pogil: Modern Analytical Chemistry David Harvey, 2000 This introductory
text covers both traditional and contemporary topics relevant to analytical chemistry. Its flexible
approach allows instructors to choose their favourite topics of discussion from additional coverage of
subjects such as sampling, kinetic method, and quality assurance.
  properties of water pogil: Basic Concepts in Biochemistry: A Student's Survival Guide Hiram
F. Gilbert, 2000 Basic Concepts in Biochemistry has just one goal: to review the toughest concepts in
biochemistry in an accessible format so your understanding is through and complete.--BOOK
JACKET.
  properties of water pogil: A Demo a Day Borislaw Bilash, George R. Gross, John K. Koob,
1995-03-01
  properties of water pogil: The Electron Robert Andrews Millikan, 1917
  properties of water pogil: Anatomy and Physiology J. Gordon Betts, Peter DeSaix, Jody E.
Johnson, Oksana Korol, Dean H. Kruse, Brandon Poe, James A. Wise, Mark Womble, Kelly A. Young,
2013-04-25
  properties of water pogil: Anatomy & Physiology Lindsay Biga, Devon Quick, Sierra Dawson,
Amy Harwell, Robin Hopkins, Joel Kaufmann, Mike LeMaster, Philip Matern, Katie
Morrison-Graham, Jon Runyeon, 2019-09-26 A version of the OpenStax text
  properties of water pogil: Chemistry Bruce Averill, Patricia Eldredge, 2007 Emphasises on
contemporary applications and an intuitive problem-solving approach that helps students discover
the exciting potential of chemical science. This book incorporates fresh applications from the three
major areas of modern research: materials, environmental chemistry, and biological science.
  properties of water pogil: Biophysical Chemistry James P. Allen, 2009-01-26 Biophysical
Chemistry is an outstanding book that delivers both fundamental and complex biophysical principles,
along with an excellent overview of the current biophysical research areas, in a manner that makes
it accessible for mathematically and non-mathematically inclined readers. (Journal of Chemical
Biology, February 2009) This text presents physical chemistry through the use of biological and
biochemical topics, examples and applications to biochemistry. It lays out the necessary calculus in a
step by step fashion for students who are less mathematically inclined, leading them through
fundamental concepts, such as a quantum mechanical description of the hydrogen atom rather than
simply stating outcomes. Techniques are presented with an emphasis on learning by analyzing real
data. Presents physical chemistry through the use of biological and biochemical topics, examples
and applications to biochemistry Lays out the necessary calculus in a step by step fashion for
students who are less mathematically inclined Presents techniques with an emphasis on learning by
analyzing real data Features qualitative and quantitative problems at the end of each chapter All art
available for download online and on CD-ROM
  properties of water pogil: Introductory Chemistry Kevin Revell, 2020-11-17 Introductory
Chemistry creates light bulb moments for students and provides unrivaled support for instructors!



Highly visual, interactive multimedia tools are an extension of Kevin Revell’s distinct author voice
and help students develop critical problem solving skills and master foundational chemistry concepts
necessary for success in chemistry.
  properties of water pogil: Physical Chemistry for the Biosciences Raymond Chang, 2005-02-11
This book is ideal for use in a one-semester introductory course in physical chemistry for students of
life sciences. The author's aim is to emphasize the understanding of physical concepts rather than
focus on precise mathematical development or on actual experimental details. Subsequently, only
basic skills of differential and integral calculus are required for understanding the equations. The
end-of-chapter problems have both physiochemical and biological applications.
  properties of water pogil: Teach Better, Save Time, and Have More Fun Penny J. Beuning,
Dave Z. Besson, Scott A. Snyder, Ingrid DeVries Salgado, 2014-12-15 A must-read for beginning
faculty at research universities.
  properties of water pogil: AP Chemistry For Dummies Peter J. Mikulecky, Michelle Rose
Gilman, Kate Brutlag, 2008-11-13 A practical and hands-on guide for learning the practical science
of AP chemistry and preparing for the AP chem exam Gearing up for the AP Chemistry exam? AP
Chemistry For Dummies is packed with all the resources and help you need to do your very best.
Focused on the chemistry concepts and problems the College Board wants you to know, this AP
Chemistry study guide gives you winning test-taking tips, multiple-choice strategies, and topic
guidelines, as well as great advice on optimizing your study time and hitting the top of your game on
test day. This user-friendly guide helps you prepare without perspiration by developing a pre-test
plan, organizing your study time, and getting the most out or your AP course. You'll get help
understanding atomic structure and bonding, grasping atomic geometry, understanding how
colliding particles produce states, and so much more. To provide students with hands-on experience,
AP chemistry courses include extensive labwork as part of the standard curriculum. This is why the
book dedicates a chapter to providing a brief review of common laboratory equipment and
techniques and another to a complete survey of recommended AP chemistry experiments. Two
full-length practice exams help you build your confidence, get comfortable with test formats, identify
your strengths and weaknesses, and focus your studies. You'll discover how to Create and follow a
pretest plan Understand everything you must know about the exam Develop a multiple-choice
strategy Figure out displacement, combustion, and acid-base reactions Get familiar with
stoichiometry Describe patterns and predict properties Get a handle on organic chemistry
nomenclature Know your way around laboratory concepts, tasks, equipment, and safety Analyze
laboratory data Use practice exams to maximize your score Additionally, you'll have a chance to
brush up on the math skills that will help you on the exam, learn the critical types of chemistry
problems, and become familiar with the annoying exceptions to chemistry rules. Get your own copy
of AP Chemistry For Dummies to build your confidence and test-taking know-how, so you can ace
that exam!
  properties of water pogil: Protists and Fungi Gareth Editorial Staff, 2003-07-03 Explores the
appearance, characteristics, and behavior of protists and fungi, lifeforms which are neither plants
nor animals, using specific examples such as algae, mold, and mushrooms.
  properties of water pogil: General, Organic, and Biological Chemistry Dorothy M. Feigl, John
William Hill, 1983
  properties of water pogil: Pulmonary Gas Exchange G. Kim Prisk, Susan R. Hopkins,
2013-08-01 The lung receives the entire cardiac output from the right heart and must load oxygen
onto and unload carbon dioxide from perfusing blood in the correct amounts to meet the metabolic
needs of the body. It does so through the process of passive diffusion. Effective diffusion is
accomplished by intricate parallel structures of airways and blood vessels designed to bring
ventilation and perfusion together in an appropriate ratio in the same place and at the same time.
Gas exchange is determined by the ventilation-perfusion ratio in each of the gas exchange units of
the lung. In the normal lung ventilation and perfusion are well matched, and the
ventilation-perfusion ratio is remarkably uniform among lung units, such that the partial pressure of



oxygen in the blood leaving the pulmonary capillaries is less than 10 Torr lower than that in the
alveolar space. In disease, the disruption to ventilation-perfusion matching and to diffusional
transport may result in inefficient gas exchange and arterial hypoxemia. This volume covers the
basics of pulmonary gas exchange, providing a central understanding of the processes involved, the
interactions between the components upon which gas exchange depends, and basic equations of the
process.
  properties of water pogil: Calculus-Based Physics I Jeffrey W. Schnick, 2009-09-24
Calculus-Based Physics is an introductory physics textbook designed for use in the two-semester
introductory physics course typically taken by science and engineering students. This item is part 1,
for the first semester. Only the textbook in PDF format is provided here. To download other
resources, such as text in MS Word formats, problems, quizzes, class questions, syllabi, and formula
sheets, visit: http: //www.anselm.edu/internet/physics/cbphysics/index.html Calculus-Based Physics
is now available in hard copy in the form of two black and white paperbacks at www.LuLu.com at
the cost of production plus shipping. Note that Calculus-Based Physics is designed for easy
photocopying. So, if you prefer to make your own hard copy, just print the pdf file and make as many
copies as you need. While some color is used in the textbook, the text does not refer to colors so
black and white hard copies are viable
  properties of water pogil: Isotopes for Medicine and the Life Sciences Institute of Medicine,
Committee on Biomedical Isotopes, 1995-01-27 Radioactive isotopes and enriched stable isotopes
are used widely in medicine, agriculture, industry, and science, where their application allows us to
perform many tasks more accurately, more simply, less expensively, and more quickly than would
otherwise be possible. Indeed, in many casesâ€for example, biological tracersâ€there is no
alternative. In a stellar example of technology transfer that began before the term was popular, the
Department of Energy (DOE) and its predecessors has supported the development and application of
isotopes and their transfer to the private sector. The DOE is now at an important crossroads: Isotope
production has suffered as support for DOE's laboratories has declined. In response to a DOE
request, this book is an intensive examination of isotope production and availability, including the
education and training of those who will be needed to sustain the flow of radioactive and stable
materials from their sources to the laboratories and medical care facilities in which they are used.
Chapters include an examination of enriched stable isotopes; reactor and accelerator-produced
radionuclides; partnerships among industries, national laboratories, and universities; and national
isotope policy.
  properties of water pogil: Preparing for the Biology AP Exam Neil A. Campbell, Jane B.
Reece, Fred W. Holtzclaw, Theresa Knapp Holtzclaw, 2009-11-03 Fred and Theresa Holtzclaw bring
over 40 years of AP Biology teaching experience to this student manual. Drawing on their rich
experience as readers and faculty consultants to the College Board and their participation on the AP
Test Development Committee, the Holtzclaws have designed their resource to help your students
prepare for the AP Exam. Completely revised to match the new 8th edition of Biology by Campbell
and Reece. New Must Know sections in each chapter focus student attention on major concepts.
Study tips, information organization ideas and misconception warnings are interwoven throughout.
New section reviewing the 12 required AP labs. Sample practice exams. The secret to success on the
AP Biology exam is to understand what you must know and these experienced AP teachers will guide
your students toward top scores!
  properties of water pogil: Active Calculus 2018 Matthew Boelkins, 2018-08-13 Active
Calculus - single variable is a free, open-source calculus text that is designed to support an active
learning approach in the standard first two semesters of calculus, including approximately 200
activities and 500 exercises. In the HTML version, more than 250 of the exercises are available as
interactive WeBWorK exercises; students will love that the online version even looks great on a
smart phone. Each section of Active Calculus has at least 4 in-class activities to engage students in
active learning. Normally, each section has a brief introduction together with a preview activity,
followed by a mix of exposition and several more activities. Each section concludes with a short



summary and exercises; the non-WeBWorK exercises are typically involved and challenging. More
information on the goals and structure of the text can be found in the preface.
  properties of water pogil: The Double Helix James D. Watson, 1969-02 Since its publication in
1968, The Double Helix has given countless readers a rare and exciting look at one highly significant
piece of scientific research-Watson and Crick's race to discover the molecular structure of DNA.
  properties of water pogil: Introduction to Materials Science and Engineering Elliot
Douglas, 2014 This unique book is designed to serve as an active learning tool that uses carefully
selected information and guided inquiry questions. Guided inquiry helps readers reach true
understanding of concepts as they develop greater ownership over the material presented. First,
background information or data is presented. Then, concept invention questions lead the students to
construct their own understanding of the fundamental concepts represented. Finally, application
questions provide the reader with practice in solving problems using the concepts that they have
derived from their own valid conclusions. KEY TOPICS: What is Guided Inquiry?; What is Materials
Science and Engineering?; Bonding; Atomic Arrangements in Solids; The Structure of Polymers;
Microstructure: Phase Diagrams; Diffusion; Microstructure: Kinetics; Mechanical Behavior;
Materials in the Environment; Electronic Behavior; Thermal Behavior; Materials Selection and
Design. MasteringEngineering, the most technologically advanced online tutorial and homework
system available, can be packaged with this edition. MasteringEngineering is designed to provide
students with customized coaching and individualized feedback to help improve problem-solving
skills while providing instructors with rich teaching diagnostics. Note: If you are purchasing the
standalone text (ISBN: 0132136422) or electronic version, MasteringEngineering does not come
automatically packaged with the text. To purchase MasteringEngineering, please visit:
www.masteringengineering.com or you can purchase a package of the physical text +
MasteringEngineering by searching the Pearson Higher Education web site. MasteringEngineering
is not a self-paced technology and should only be purchased when required by an instructor.
MARKET: For students taking the Materials Science course in the Mechanical & Aerospace
Engineering department. This book is also suitable for professionals seeking a guided inquiry
approach to materials science.
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