
pogil acids and bases
pogil acids and bases is a crucial topic for chemistry students and educators
seeking to understand the interactive and inquiry-driven approach to chemical
concepts. This article explores the fundamentals of acids and bases, focusing
on Process Oriented Guided Inquiry Learning (POGIL) strategies. Readers will
discover how POGIL enhances comprehension of acid-base theories,
calculations, and laboratory applications. The article addresses key concepts
such as pH, equilibrium, and titration, while also examining common
misconceptions and practical classroom tips. Whether you are a student aiming
to master acids and bases or an instructor looking to improve engagement,
this comprehensive guide provides valuable insights, examples, and resources.
Read on to uncover essential information about pogil acids and bases and how
it transforms chemistry learning.

Understanding POGIL and Its Role in Chemistry

Fundamentals of Acids and Bases

POGIL Activities for Acids and Bases

Key Acid-Base Concepts Explained

Acids and Bases in the Laboratory

Common Misconceptions Addressed

Effective Strategies for Teaching with POGIL

Summary of Essential Takeaways

Understanding POGIL and Its Role in Chemistry
Process Oriented Guided Inquiry Learning (POGIL) is a student-centered
instructional strategy that promotes deep understanding through guided
inquiry and teamwork. In chemistry, POGIL activities are designed to engage
students actively in exploring concepts such as acids and bases. The approach
emphasizes cooperative learning, critical thinking, and the development of
process skills like communication and analysis. By integrating pogil acids
and bases into the curriculum, educators foster a more interactive and
meaningful learning environment that prepares students for advanced
scientific study.



The Principles of POGIL
POGIL is based on several foundational principles that differentiate it from
traditional lecture-based instruction. These include:

Students work in self-managed teams to solve structured problems.

Learning is guided by carefully sequenced questions and models.

Facilitators encourage reflection and discussion, rather than delivering
direct answers.

Process skills such as teamwork, communication, and critical thinking
are explicitly developed.

Benefits of POGIL in Chemistry Education
Using POGIL to teach acids and bases offers several educational advantages.
Students become active participants, improving retention and comprehension of
challenging chemical concepts. POGIL also helps address different learning
styles, fosters collaboration, and enables formative assessment as students
work through guided activities. Research has shown that students in POGIL
classrooms often perform better on assessments and develop stronger problem-
solving abilities.

Fundamentals of Acids and Bases
Understanding acids and bases is essential for mastering many areas of
chemistry. These substances play a vital role in biological processes,
industrial applications, and laboratory experiments. The study of acids and
bases involves evaluating their properties, behavior in water, and the
reactions they undergo. Pogil acids and bases activities are designed to help
students grasp these foundational concepts through inquiry and analysis.

Defining Acids and Bases
Acids are substances that release hydrogen ions (H+) in solution, while bases
produce hydroxide ions (OH-) or accept hydrogen ions. There are multiple
definitions used in chemistry, including the Arrhenius, Brønsted-Lowry, and
Lewis theories. POGIL activities often guide students to compare and contrast
these definitions, deepening their understanding of acid-base behavior in
different contexts.



Properties of Acids and Bases

Acids typically taste sour and can react with metals.

Bases often feel slippery and taste bitter.

Both acids and bases conduct electricity in aqueous solutions.

Acids turn blue litmus paper red, while bases turn red litmus paper
blue.

POGIL Activities for Acids and Bases
POGIL acids and bases activities are specifically designed to facilitate
inquiry and collaborative learning. These activities use models, data tables,
and structured questions to guide students through the exploration of acid-
base concepts. Teachers act as facilitators, prompting discussion and
encouraging students to reason through problems together.

Examples of POGIL Acid-Base Activities

Modeling the dissociation of strong and weak acids in water.

Comparative analysis of pH values and their relation to concentration.

Investigating acid-base equilibria and the concept of conjugate pairs.

Exploring titration curves and identifying equivalence points.

How POGIL Enhances Acid-Base Understanding
By engaging with models and structured inquiry, students develop a deeper
conceptual grasp of acids and bases. POGIL activities require students to
justify their reasoning, connect theory to real-world examples, and work
collaboratively to solve complex problems. This approach builds confidence
and promotes mastery of key concepts such as pH, equilibrium, and acid-base
reactions.



Key Acid-Base Concepts Explained
Mastering pogil acids and bases involves a thorough understanding of several
key concepts fundamental to chemistry. These concepts provide the foundation
for analyzing acid-base behavior and predicting the outcomes of chemical
reactions.

pH and pOH Calculations
The pH scale measures the acidity or basicity of a solution, ranging from 0
(highly acidic) to 14 (highly basic). pOH is a related measure for hydroxide
ion concentration. Students learn to calculate pH and pOH using the
concentrations of H+ and OH- ions, and how these values relate to the
strength of acids and bases.

Strong vs. Weak Acids and Bases
Strong acids and bases dissociate completely in water, while weak acids and
bases only partially dissociate. POGIL activities help students visualize
these differences using molecular models and data tables, reinforcing the
impact of dissociation on pH and reaction behavior.

Acid-Base Equilibria
Many acid-base reactions reach equilibrium, where the forward and reverse
reactions occur at the same rate. Students explore the concept of equilibrium
constants (Ka and Kb) and learn to interpret equilibrium expressions for
acids and bases. Understanding equilibrium is vital for predicting reaction
outcomes and calculating concentrations in solution.

Titration and Neutralization
Titration is a laboratory technique used to determine the concentration of an
acid or base by adding a solution of known concentration until neutralization
occurs. POGIL activities often include detailed titration curves and guide
students in identifying equivalence points, understanding indicators, and
performing calculations.

Acids and Bases in the Laboratory
Laboratory experiments involving acids and bases are essential for
reinforcing theoretical knowledge through hands-on experience. POGIL acids
and bases modules frequently incorporate lab-based inquiry to connect
conceptual understanding with practical skills.



Laboratory Safety and Best Practices

Always wear appropriate protective equipment, including goggles and
gloves.

Handle strong acids and bases with caution, as they can be corrosive.

Dispose of chemicals following safety protocols and guidelines.

Accurately label all solutions and equipment to prevent errors.

Common Acid-Base Laboratory Techniques

Measuring pH using indicators and electronic meters.

Preparing standard solutions for titration experiments.

Analyzing titration curves and calculating concentrations.

Observing neutralization reactions and identifying products.

Common Misconceptions Addressed
Misunderstandings about acids and bases can hinder learning and lead to
errors in experiments or calculations. POGIL activities are designed to
confront and clarify these misconceptions through targeted questioning and
model analysis.

Misconceptions About pH
Many students believe that pH is only a property of acids, but it actually
applies to all aqueous solutions. Another common error is assuming that a low
pH means a solution is dangerous, when concentration and context are also
important. POGIL activities help clarify these points by connecting pH to ion
concentrations and solution properties.

Misinterpreting Acid-Base Strength
Students often confuse concentration with strength. A strong acid dissociates
completely, but a dilute solution of a strong acid may not be very acidic.
POGIL acids and bases lessons emphasize the difference between strength and



concentration to prevent this common mistake.

Effective Strategies for Teaching with POGIL
Implementing pogil acids and bases in the classroom requires careful planning
and facilitation. Instructors play a key role in guiding inquiry, encouraging
discussion, and supporting student collaboration. Several strategies can
enhance the effectiveness of POGIL instruction.

Facilitation Tips for Instructors

Encourage students to articulate their reasoning and challenge each
other respectfully.

Use probing questions to prompt deeper analysis and reflection.

Monitor group dynamics and provide support as needed.

Integrate formative assessment to track progress and address
misconceptions.

Adapting POGIL for Different Learning Environments
POGIL activities can be adapted for traditional classrooms, online courses,
or laboratory settings. Instructors may modify group sizes, activity formats,
or assessment methods to best meet the needs of their students. Flexibility
and ongoing feedback are key to successful POGIL implementation.

Summary of Essential Takeaways
Pogil acids and bases is a dynamic and effective approach to teaching core
chemistry concepts. Through guided inquiry, collaborative learning, and
hands-on activities, students develop a robust understanding of acids, bases,
and their behavior in various contexts. POGIL promotes critical thinking,
clarifies misconceptions, and prepares learners for advanced study and
laboratory work. By integrating POGIL strategies, instructors can foster
engagement and mastery in the study of acids and bases.

Q: What is POGIL and how does it relate to acids and



bases?
A: POGIL (Process Oriented Guided Inquiry Learning) is a collaborative
teaching method that uses guided inquiry to help students learn complex
concepts like acids and bases through teamwork, model analysis, and
structured activities.

Q: What are the main differences between strong and
weak acids in POGIL activities?
A: In POGIL acids and bases lessons, strong acids are shown to dissociate
completely in water, while weak acids only partially dissociate. Activities
help students visualize and calculate the differences in ion concentrations
and pH.

Q: How does POGIL improve student understanding of
pH calculations?
A: POGIL uses models, data tables, and step-by-step questions that guide
students through the process of calculating pH, interpreting results, and
relating pH to acid and base strength, making the concept more accessible and
memorable.

Q: What are common misconceptions about acids and
bases addressed in POGIL?
A: POGIL activities clarify misconceptions such as confusing acid strength
with concentration, misunderstanding pH scales, and misinterpreting
neutralization reactions, helping students build accurate conceptual
frameworks.

Q: What safety precautions should be taken during
acid-base laboratory experiments?
A: Students should wear protective gear like goggles and gloves, handle
chemicals carefully, label all solutions and equipment clearly, and follow
proper disposal procedures for acids and bases during laboratory activities.

Q: Why is collaborative learning important in POGIL
acids and bases activities?
A: Collaboration fosters deeper understanding, as students explain their
reasoning, challenge each other’s ideas, and work together to solve
structured problems, leading to improved retention and critical thinking.



Q: How can instructors adapt POGIL for online or
remote learning environments?
A: Instructors can use digital models, virtual breakout rooms, and online
assessment tools to facilitate group work and inquiry-based activities,
ensuring that the principles of POGIL are maintained in remote settings.

Q: What is the role of equilibrium in acid-base
reactions?
A: Equilibrium in acid-base reactions refers to the balance between forward
and reverse reactions, which determines the concentrations of reactants and
products. POGIL activities help students understand equilibrium constants and
predict reaction outcomes.

Q: How are titration curves analyzed in POGIL acids
and bases modules?
A: Students use titration curves to identify equivalence points, understand
the relationship between pH and volume of titrant added, and calculate
concentrations, all guided by structured inquiry in POGIL activities.

Q: What are the key process skills developed through
POGIL acids and bases instruction?
A: Key skills include teamwork, communication, data analysis, problem-
solving, and critical thinking, all essential for success in chemistry and
other scientific disciplines.

Pogil Acids And Bases
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Bases

Are you struggling to grasp the fundamental concepts of acids and bases? Do you find yourself
overwhelmed by complex chemical reactions and confusing terminology? Then you've come to the
right place! This comprehensive guide dives deep into the world of POGIL (Process-Oriented Guided-
Inquiry Learning) activities for acids and bases, providing a clear, concise, and engaging explanation
to help you master this crucial area of chemistry. We'll explore the key concepts, break down
challenging problems, and provide practical examples to solidify your understanding. Get ready to
transform your understanding of acids and bases with the power of POGIL!

What are POGIL Activities?

Before we delve into the specifics of acids and bases, let's establish what POGIL is all about. POGIL
is a pedagogical approach that emphasizes active learning and collaborative problem-solving.
Instead of passively receiving information, students actively participate in the learning process by
working together in small groups to explore concepts, analyze data, and draw conclusions. This
approach fosters critical thinking, improves communication skills, and promotes a deeper
understanding of the subject matter. In the context of acids and bases, POGIL activities often involve
hands-on experiments, data analysis, and collaborative discussions to build a strong conceptual
foundation.

The Benefits of POGIL for Learning Acids and Bases

The POGIL method offers several distinct advantages when it comes to mastering acids and bases:

Enhanced Understanding:
The collaborative nature of POGIL encourages students to explain concepts to each other, leading to
a more robust understanding than passive learning.

Improved Problem-Solving Skills:
POGIL activities often present challenging problems that require students to apply their knowledge
and develop problem-solving strategies.

Increased Engagement:
The active, hands-on nature of POGIL makes learning more engaging and less daunting.



Strengthened Teamwork:
Working collaboratively in groups develops essential teamwork and communication skills.

Key Concepts in POGIL Acids and Bases Activities

POGIL activities on acids and bases typically cover a range of core concepts, including:

1. Defining Acids and Bases:
This section will explore various definitions, such as Arrhenius, Brønsted-Lowry, and Lewis
definitions, highlighting their strengths and limitations. Students will learn to identify acids and
bases based on these different perspectives.

2. pH and pOH:
Understanding pH and pOH scales is crucial for working with acids and bases. POGIL activities will
guide students through calculating pH and pOH values, interpreting their meanings, and relating
them to the concentration of hydrogen and hydroxide ions.

3. Strong vs. Weak Acids and Bases:
Students will learn to differentiate between strong and weak acids and bases based on their degree
of ionization. POGIL activities will incorporate examples and exercises to help students identify and
classify different acids and bases.

4. Acid-Base Reactions:
This section focuses on neutralization reactions, including the concepts of stoichiometry, titrations,
and the use of indicators to determine equivalence points. POGIL activities will involve solving
stoichiometry problems and analyzing titration curves.

5. Buffers:
Understanding how buffers resist changes in pH is a critical aspect of acid-base chemistry. POGIL
activities will explore the composition and function of buffer solutions and their importance in
biological systems.

6. Acid-Base Equilibrium:
This section delves into the equilibrium constant (Ka and Kb) and its application in predicting the
extent of acid and base ionization. Students will learn to calculate Ka and Kb values and use them to



solve equilibrium problems.

Tackling Common Challenges in POGIL Acids and
Bases

While POGIL is an effective learning method, students may encounter challenges. These often
revolve around:

1. Understanding abstract concepts:
Some students struggle with grasping abstract chemical concepts without concrete examples.
POGIL activities should incorporate visuals and real-world applications to make the concepts more
tangible.

2. Applying mathematical concepts:
Calculating pH, pOH, and equilibrium constants requires mathematical skills. POGIL activities need
to provide sufficient support and practice problems to build confidence in these areas.

3. Effective teamwork:
Not all students are equally comfortable working in groups. POGIL facilitators need to foster a
supportive and inclusive environment where all students feel empowered to contribute.

Conclusion

Mastering acids and bases is a cornerstone of chemistry. The POGIL approach offers a powerful way
to engage with these crucial concepts, transforming passive learning into an active and collaborative
journey of discovery. By actively participating in POGIL activities, students develop a deeper
understanding, stronger problem-solving skills, and improved teamwork abilities, all essential for
success in chemistry and beyond.

Frequently Asked Questions (FAQs)

1. Are POGIL activities suitable for all learning styles? While POGIL is generally effective,



adjustments might be needed to cater to different learning styles. Instructors can adapt activities to
include visual aids, hands-on experiments, and varied levels of challenge.

2. How can I find POGIL activities for acids and bases? Many resources are available online,
including websites dedicated to POGIL materials and textbooks that incorporate POGIL activities.
Your instructor may also provide access to relevant POGIL materials.

3. What if my group struggles with a particular problem? Don't be afraid to ask your instructor or
teaching assistant for help. They can provide guidance and clarification to help your group overcome
challenges.

4. How does POGIL differ from traditional lecturing? POGIL emphasizes active learning and
collaborative problem-solving, whereas traditional lectures are primarily passive learning
experiences. POGIL fosters a deeper understanding and better retention of information.

5. Can POGIL be used for advanced topics in acids and bases? Absolutely! POGIL's adaptable nature
allows it to be used for advanced topics, such as polyprotic acids, buffer capacity calculations, and
more complex equilibrium problems. The complexity of the activities can be adjusted to meet the
needs of the students.

  pogil acids and bases: 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.



  pogil acids and bases: Organic Chemistry Suzanne M. Ruder, The POGIL Project, 2015-12-29
ORGANIC CHEMISTRY
  pogil acids and bases: ,
  pogil acids and bases: 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.
  pogil acids and bases: POGIL Activities for High School Chemistry High School POGIL
Initiative, 2012
  pogil acids and bases: Acids and Bases Kristi Lew, 2009 Learn about acids and bases,
chemical components of the natural world that play key roles in medicine and industry.
  pogil acids and bases: 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.
  pogil acids and bases: 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
  pogil acids and bases: Overcoming Students' Misconceptions in Science Mageswary
Karpudewan, Ahmad Nurulazam Md Zain, A.L. Chandrasegaran, 2017-02-28 This book discusses the
importance of identifying and addressing misconceptions for the successful teaching and learning of
science across all levels of science education from elementary school to high school. It suggests
teaching approaches based on research data to address students’ common misconceptions. Detailed
descriptions of how these instructional approaches can be incorporated into teaching and learning
science are also included. The science education literature extensively documents the findings of
studies about students’ misconceptions or alternative conceptions about various science concepts.
Furthermore, some of the studies involve systematic approaches to not only creating but also
implementing instructional programs to reduce the incidence of these misconceptions among high
school science students. These studies, however, are largely unavailable to classroom practitioners,
partly because they are usually found in various science education journals that teachers have no
time to refer to or are not readily available to them. In response, this book offers an essential and
easily accessible guide.
  pogil acids and bases: Misconceptions in Chemistry Hans-Dieter Barke, Al Hazari, Sileshi
Yitbarek, 2008-11-18 Over the last decades several researchers discovered that children, pupils and
even young adults develop their own understanding of how nature really works. These pre-concepts
concerning combustion, gases or conservation of mass are brought into lectures and teachers have
to diagnose and to reflect on them for better instruction. In addition, there are ‘school-made
misconceptions’ concerning equilibrium, acid-base or redox reactions which originate from
inappropriate curriculum and instruction materials. The primary goal of this monograph is to help
teachers at universities, colleges and schools to diagnose and ‘cure’ the pre-concepts. In case of the
school-made misconceptions it will help to prevent them from the very beginning through reflective



teaching. The volume includes detailed descriptions of class-room experiments and structural
models to cure and to prevent these misconceptions.
  pogil acids and bases: 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.
  pogil acids and bases: 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.
  pogil acids and bases: Chemistry: A Guided Inquiry, Part 2 The Pogil Project, 1753
  pogil acids and bases: A Demo a Day Borislaw Bilash, George R. Gross, John K. Koob,
1995-03-01
  pogil acids and bases: Science Teaching Reconsidered National Research Council, Division of
Behavioral and Social Sciences and Education, Board on Science Education, Committee on
Undergraduate Science Education, 1997-03-12 Effective science teaching requires creativity,
imagination, and innovation. In light of concerns about American science literacy, scientists and
educators have struggled to teach this discipline more effectively. Science Teaching Reconsidered
provides undergraduate science educators with a path to understanding students, accommodating
their individual differences, and helping them grasp the methodsâ€and the wonderâ€of science.
What impact does teaching style have? How do I plan a course curriculum? How do I make lectures,
classes, and laboratories more effective? How can I tell what students are thinking? Why don't they
understand? This handbook provides productive approaches to these and other questions. Written by
scientists who are also educators, the handbook offers suggestions for having a greater impact in the
classroom and provides resources for further research.
  pogil acids and bases: General, Organic, and Biological Chemistry Dorothy M. Feigl, John
William Hill, 1983
  pogil acids and bases: 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.
  pogil acids and bases: 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.
  pogil acids and bases: Overcoming Students' Misconceptions in Science Mageswary
Karpudewan, Ahmad Nurulazam Md Zain, A.L. Chandrasegaran, 2017-03-07 This book discusses the
importance of identifying and addressing misconceptions for the successful teaching and learning of
science across all levels of science education from elementary school to high school. It suggests
teaching approaches based on research data to address students’ common misconceptions. Detailed
descriptions of how these instructional approaches can be incorporated into teaching and learning
science are also included. The science education literature extensively documents the findings of
studies about students’ misconceptions or alternative conceptions about various science concepts.
Furthermore, some of the studies involve systematic approaches to not only creating but also
implementing instructional programs to reduce the incidence of these misconceptions among high
school science students. These studies, however, are largely unavailable to classroom practitioners,
partly because they are usually found in various science education journals that teachers have no
time to refer to or are not readily available to them. In response, this book offers an essential and
easily accessible guide.
  pogil acids and bases: 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.
  pogil acids and bases: Acid-bases in Analytical Chemistry Izaak Maurits Kolthoff, 1966
  pogil acids and bases: 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.
  pogil acids and bases: Analytical Chemistry Juliette Lantz, Renée Cole, The POGIL Project,
2014-08-18 The activities developed by the ANAPOGIL consortium fall into six main categories
frequently covered in a quantitative chemistry course: Analytical Tools, Statistics, Equilibrium,
Chromatography and Separations, Electrochemistry, and Spectrometry. These materials follow the
constructivist learning cycle paradigm and use a guided inquiry approach. Each activity lists content
and process learning goals, and includes cues for team collaboration and self-assessment. The
classroom activities are modular in nature, and they are generally intended for use in class periods
ranging from 50-75 minutes. All activities were reviewed and classroom tested by multiple
instructors at a wide variety of institutions.
  pogil acids and bases: 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.
  pogil acids and bases: Introductory Chemistry Kevin Revell, 2021-07-24 Available for the first
time with Macmillan's new online learning tool, Achieve, Introductory Chemistry is the result of a
unique author vision to develop a robust combination of text and digital resources that motivate and
build student confidence while providing a foundation for their success. Kevin Revell knows and
understands students today. Perfectly suited to the new Achieve platform, Kevin’s thoughtful and
media-rich program, creates light bulb moments for introductory chemistry students and provides
unrivaled support for instructors. The second edition of Introductory Chemistry builds on the
strengths of the first edition – drawing students into the course through engagement and building
their foundational knowledge – while introducing new content and resources to help students build
critical thinking and problem-solving skills. Revell’s distinct author voice in the text is mirrored in
the digital content, allowing students flexibility and ensuring a fully supported learning
experience—whether using a book or going completely digital in Achieve. Achieve supports
educators and students throughout the full flexible range of instruction, including resources to
support learning of core concepts, visualization, problem-solving and assessment. Powerful analytics
and instructor support resources in Achieve pair with exceptional Introductory Chemistry content to
provide an unrivaled learning experience. Now Supported in Achieve Achieve supports educators
and students throughout the full flexible range of instruction, including resources to support
learning of core concepts, visualization, problem-solving and assessment. Powerful analytics and
instructor support resources in Achieve pair with exceptional Introductory Chemistry content
provides an unrivaled learning experience. Features of Achieve include: A design guided by learning
science research. Co-designed through extensive collaboration and testing by both students and
faculty including two levels of Institutional Review Board approval for every study of Achieve An
interactive e-book with embedded multimedia and features for highlighting, note=taking and
accessibility support A flexible suite of resources to support learning core concepts, visualization,
problem-solving and assessment. A detailed gradebook with insights for just-in-time teaching and
reporting on student and full class achievement by learning objective. Easy integration and
gradebook sync with iClicker classroom engagement solutions. Simple integration with your campus
LMS and availability through Inclusive Access programs. New media and assessment features in
Achieve include:
  pogil acids and bases: BIOS Instant Notes in Organic Chemistry Graham Patrick, 2004-08-02
Instant Notes in Organic Chemistry, Second Edition, is the perfect text for undergraduates looking
for a concise introduction to the subject, or a study guide to use before examinations. Each topic
begins with a summary of essential facts−an ideal revision checklist−followed by a description of
the subject that focuses on core information, with clear, simple diagrams that are easy for students
to understand and recall in essays and exams.
  pogil acids and bases: 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.
  pogil acids and bases: 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!
  pogil acids and bases: The Making of the Fittest: DNA and the Ultimate Forensic Record of
Evolution Sean B. Carroll, 2007-08-28 A geneticist discusses the role of DNA in the evolution of life
on Earth, explaining how an analysis of DNA reveals a complete record of the events that have
shaped each species and how it provides evidence of the validity of the theory of evolution.
  pogil acids and bases: 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.
  pogil acids and bases: America's Lab Report National Research Council, Division of
Behavioral and Social Sciences and Education, Center for Education, Board on Science Education,
Committee on High School Laboratories: Role and Vision, 2006-01-20 Laboratory experiences as a
part of most U.S. high school science curricula have been taken for granted for decades, but they
have rarely been carefully examined. What do they contribute to science learning? What can they
contribute to science learning? What is the current status of labs in our nationÃ¯Â¿Â½s high schools
as a context for learning science? This book looks at a range of questions about how laboratory
experiences fit into U.S. high schools: What is effective laboratory teaching? What does research tell
us about learning in high school science labs? How should student learning in laboratory
experiences be assessed? Do all student have access to laboratory experiences? What changes need
to be made to improve laboratory experiences for high school students? How can school organization
contribute to effective laboratory teaching? With increased attention to the U.S. education system
and student outcomes, no part of the high school curriculum should escape scrutiny. This timely
book investigates factors that influence a high school laboratory experience, looking closely at what
currently takes place and what the goals of those experiences are and should be. Science educators,
school administrators, policy makers, and parents will all benefit from a better understanding of the
need for laboratory experiences to be an integral part of the science curriculum-and how that can be
accomplished.
  pogil acids and bases: Principles of Modern Chemistry David W. Oxtoby, 1998-07-01
PRINCIPLES OF MODERN CHEMISTRY has dominated the honors and high mainstream general
chemistry courses and is considered the standard for the course. The fifth edition is a substantial



revision that maintains the rigor of previous editions but reflects the exciting modern developments
taking place in chemistry today. Authors David W. Oxtoby and H. P. Gillis provide a unique approach
to learning chemical principles that emphasizes the total scientific process'from observation to
application'placing general chemistry into a complete perspective for serious-minded science and
engineering students. Chemical principles are illustrated by the use of modern materials,
comparable to equipment found in the scientific industry. Students are therefore exposed to
chemistry and its applications beyond the classroom. This text is perfect for those instructors who
are looking for a more advanced general chemistry textbook.
  pogil acids and bases: POGIL Activities for High School Biology High School POGIL Initiative,
2012
  pogil acids and bases: Biochemical Calculations Irwin H. Segel, 1968 Weak acids and
based; Amino acids and peptides; Biochemical energetics; Enzyme kinetics; Spectrophotometry;
Isotopes in biochemistry; Miscellaneous calculations.
  pogil acids and bases: Principles of Biology Lisa Bartee, Walter Shiner, Catherine Creech,
2017 The Principles of Biology sequence (BI 211, 212 and 213) introduces biology as a scientific
discipline for students planning to major in biology and other science disciplines. Laboratories and
classroom activities introduce techniques used to study biological processes and provide
opportunities for students to develop their ability to conduct research.
  pogil acids and bases: ChemQuest - Chemistry Jason Neil, 2014-08-24 This Chemistry text is
used under license from Uncommon Science, Inc. It may be purchased and used only by students of
Margaret Connor at Huntington-Surrey School.
  pogil acids and bases: 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
  pogil acids and bases: The Language of Science Education William F. McComas,
2013-12-30 The Language of Science Education: An Expanded Glossary of Key Terms and Concepts
in Science Teaching and Learning is written expressly for science education professionals and
students of science education to provide the foundation for a shared vocabulary of the field of
science teaching and learning. Science education is a part of education studies but has developed a
unique vocabulary that is occasionally at odds with the ways some terms are commonly used both in
the field of education and in general conversation. Therefore, understanding the specific way that
terms are used within science education is vital for those who wish to understand the existing
literature or make contributions to it. The Language of Science Education provides definitions for
100 unique terms, but when considering the related terms that are also defined as they relate to the
targeted words, almost 150 words are represented in the book. For instance, “laboratory
instruction” is accompanied by definitions for openness, wet lab, dry lab, virtual lab and cookbook
lab. Each key term is defined both with a short entry designed to provide immediate access following
by a more extensive discussion, with extensive references and examples where appropriate.
Experienced readers will recognize the majority of terms included, but the developing discipline of
science education demands the consideration of new words. For example, the term blended science



is offered as a better descriptor for interdisciplinary science and make a distinction between
project-based and problem-based instruction. Even a definition for science education is included.
The Language of Science Education is designed as a reference book but many readers may find it
useful and enlightening to read it as if it were a series of very short stories.
  pogil acids and bases: Conceptual Chemistry John Suchocki, 2007 Conceptual Chemistry,
Third Edition features more applied material and an expanded quantitative approach to help readers
understand how chemistry is related to their everyday lives. Building on the clear, friendly writing
style and superior art program that has made Conceptual Chemistry a market-leading text, the Third
Edition links chemistry to the real world and ensures that readers master the problem-solving skills
they need to solve chemical equations. Chemistry Is A Science, Elements of Chemistry, Discovering
the Atom and Subatomic Particles, The Atomic Nucleus, Atomic Models, Chemical Bonding and
Molecular Shapes, Molecular Mixing, Those, Incredible Water Molecules, An Overview of Chemical
Reactions, Acids and Bases, Oxidations and Reductions, Organic Chemistry, Chemicals of Life, The
Chemistry of Drugs, Optimizing Food Production, Fresh Water Resources, Air Resources, Material
Resources, Energy Resources For readers interested in how chemistry is related to their everyday
lives.
  pogil acids and bases: TRANSCRIPTION NARAYAN CHANGDER, 2024-03-29 THE
TRANSCRIPTION 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
TRANSCRIPTION MCQ TO EXPAND YOUR TRANSCRIPTION 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.
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