
concentration and molarity phet chemistry labs

concentration and molarity phet chemistry labs are essential tools for students and educators to explore
fundamental concepts in chemistry through interactive simulations. These virtual labs allow users to
manipulate variables such as solute amounts and solvent volumes to understand how concentration and
molarity influence chemical behavior. By providing a hands-on approach without the need for physical
chemicals, PhET chemistry labs enhance comprehension of solution chemistry, reinforcing theoretical knowledge
with practical application. This article delves into the core principles behind concentration and molarity,
explains how PhET labs simulate these concepts, and highlights the educational benefits of using these digital
tools. Additionally, it covers the step-by-step procedures commonly employed in these virtual experiments and
offers tips for maximizing learning outcomes. The following sections provide a detailed overview of
concentration and molarity within the context of PhET chemistry labs.

Understanding Concentration and Molarity

Overview of PhET Chemistry Labs

Using PhET Labs to Explore Concentration and Molarity

Educational Benefits of PhET Virtual Chemistry Labs

Practical Applications and Experiment Examples

Understanding Concentration and Molarity

Concentration and molarity are fundamental concepts in chemistry that describe the amount of solute present
in a given volume of solution. Concentration generally refers to the ratio of solute to solvent or solution
and can be expressed in various units such as mass percent, molality, or molarity. Molarity, specifically, is
defined as the number of moles of solute dissolved per liter of solution (mol/L). Understanding these measures
is crucial for predicting the behavior of solutions in chemical reactions, including reaction rates, equilibrium,
and solubility.

Definition and Units of Concentration

Concentration quantifies how much solute is present in a solution relative to the solvent or total solution
volume. Common units include:

Mass percent: grams of solute per 100 grams of solution

Molality (m): moles of solute per kilogram of solvent

Molarity (M): moles of solute per liter of solution

Normality (N): equivalents of solute per liter of solution

Molarity is the most widely used concentration unit in laboratory settings, especially in aqueous solutions,
because it directly relates the amount of dissolved substance to solution volume.



Calculating Molarity

The formula for molarity is expressed as:

Molarity (M) = moles of solute / liters of solution

To calculate molarity, one must know the number of moles of solute, which is derived from the solute’s mass
and molar mass, and the total volume of the solution. Accurate measurement of these variables is essential
for preparing solutions with precise concentrations.

Overview of PhET Chemistry Labs

PhET Interactive Simulations, developed by the University of Colorado Boulder, provide free, research-based
virtual labs that cover a broad range of science topics, including chemistry. Their chemistry labs offer
interactive environments where students can visualize and manipulate chemical processes, such as solution
preparation, reaction kinetics, and equilibrium. These simulations are designed to be intuitive and engaging, making
complex concepts more accessible.

Features of PhET Chemistry Simulations

PhET chemistry labs include several features that enhance learning:

Interactive controls: Users can add solutes, change volumes, and adjust temperature or pressure

Visual representations: Molecular models and graphs illustrate concentration changes and reaction
progress

Real-time feedback: Immediate display of concentration values and molarity calculations

Step-by-step guidance: Tutorials and hints help users understand procedures and concepts

These elements collectively create an immersive experience to explore concentration and molarity concepts
without the constraints of physical lab resources.

Accessibility and Educational Integration

PhET simulations are accessible via web browsers and are compatible with various devices, including tablets
and laptops. Their flexibility allows seamless integration into classroom instruction, homework assignments,
and remote learning environments. Teachers can customize activities to suit different education levels, from high
school to introductory college chemistry courses.

Using PhET Labs to Explore Concentration and Molarity

PhET chemistry labs provide a practical platform to experiment with concentration and molarity concepts
through virtual solution preparation and analysis. These labs simulate common laboratory procedures such
as dissolving solutes, measuring volumes, and calculating concentrations in real time.

Step-by-Step Procedure for Virtual Solution Preparation

A typical PhET concentration and molarity lab involves the following steps:



Select a solute from the provided list (e.g., sodium chloride, sugar)1.

Add a specified mass or moles of solute into a virtual container2.

Adjust the volume of solvent or total solution using sliders or input fields3.

Observe the molecular representation of solute particles dispersing in the solvent4.

View the calculated concentration or molarity displayed on the interface5.

Modify quantities to see how concentration changes dynamically6.

This hands-on approach reinforces the relationship between solute quantity, solution volume, and resulting
concentration.

Analyzing Concentration Effects on Chemical Properties

Beyond preparation, PhET labs allow users to explore how varying concentration and molarity influence
properties such as conductivity, boiling point elevation, and reaction rates. By altering solution parameters,
students can observe trends and draw connections between concentration and chemical behavior, deepening their
conceptual understanding.

Educational Benefits of PhET Virtual Chemistry Labs

PhET concentration and molarity chemistry labs offer significant educational advantages by providing
interactive, visual, and accessible learning experiences. These benefits support diverse learning styles and
enhance student engagement with challenging chemical concepts.

Improved Conceptual Understanding

Through simulation, students visualize molecular interactions and concentration changes that are otherwise
abstract in textbook descriptions. This concrete representation aids in grasping the quantitative and
qualitative aspects of molarity and concentration.

Safe and Cost-Effective Learning Environment

Virtual labs eliminate the hazards and costs associated with handling chemicals and lab equipment. This
accessibility allows repeated practice and experimentation without resource limitations, promoting mastery
through trial and error.

Facilitation of Inquiry-Based Learning

PhET labs encourage exploration and hypothesis testing by allowing students to manipulate variables freely
and observe outcomes. This inquiry-based approach fosters critical thinking and scientific reasoning skills.

Practical Applications and Experiment Examples

Concentration and molarity PhET chemistry labs can be applied to a variety of experimental scenarios that



illustrate their importance in real-world chemistry.

Preparation of Standard Solutions

Students can simulate the preparation of standard solutions by accurately measuring solute amounts and
solvent volumes to reach a desired molarity. This exercise is essential for understanding titrations and
quantitative chemical analysis.

Studying Dilution Processes

PhET labs enable users to perform virtual dilutions by adding solvent to concentrated solutions and
observing the effect on molarity. This helps clarify the dilution equation (M1V1 = M2V2) and practical
laboratory techniques.

Investigating Reaction Rates and Equilibrium

By varying concentration in simulated chemical reactions, learners can explore how molarity affects reaction
speed and equilibrium position. This reinforces the role of concentration in chemical kinetics and Le Chatelier’s
principle.

Calculating molarity from given mass and volume data

Comparing effects of different solutes on solution properties

Experimenting with temperature and its influence on concentration-related phenomena

Frequently Asked Questions

What is the main objective of the PhET Concentration and Molarity
simulation?

The main objective of the PhET Concentration and Molarity simulation is to help students understand the
concepts of solution concentration, molarity, and how changing the amount of solute or solvent affects the
concentration of a solution.

How does the PhET Concentration and Molarity lab help visualize
molarity?

The simulation visually represents molecules in a container, allowing users to see how the number of solute
particles relative to the volume of solvent determines the molarity, making the abstract concept more
tangible.

Can the PhET Concentration and Molarity simulation be used to explore the
effects of dilution?

Yes, users can add solvent to a solution within the simulation to observe how dilution decreases the



concentration and molarity of the solution, reinforcing the relationship between volume and concentration.

How accurate are the calculations of molarity in the PhET Concentration
and Molarity lab?

The PhET simulation provides accurate calculations based on user inputs for moles of solute and volume of
solution, which align with standard molarity formulas used in chemistry.

Is the PhET Concentration and Molarity simulation suitable for high school
and college chemistry students?

Yes, the simulation is designed to be user-friendly and educational for both high school and introductory
college chemistry students, helping them grasp fundamental concepts related to solution concentration.

What learning outcomes can teachers expect from using the PhET
Concentration and Molarity lab in the classroom?

Teachers can expect students to better understand how molarity is calculated, the impact of changing solute
and solvent amounts, and the practical applications of concentration in chemical reactions.

Does the PhET Concentration and Molarity simulation allow for
experimentation with different solutes?

While the simulation primarily focuses on general concepts, it allows users to change the number of solute
particles to simulate different concentrations, though it does not specify different chemical solutes by name.

Additional Resources
1. Understanding Concentration: Concepts and Applications
This book offers a comprehensive overview of concentration in chemistry, covering fundamental principles and
real-world applications. It includes detailed explanations of molarity, molality, and percent composition with
illustrative examples. Ideal for students and educators, it bridges theoretical knowledge with practical
laboratory scenarios.

2. Molarity and Solution Chemistry: A Laboratory Approach
Focused on solution chemistry, this book emphasizes molarity as a key concept in preparing and analyzing
solutions. It provides step-by-step guides to common laboratory experiments, including simulations like PhET
labs, to enhance hands-on learning. The text also discusses the significance of concentration in chemical
reactions and industrial processes.

3. Simulating Chemistry: Interactive Labs with PhET
This resource highlights the use of PhET interactive simulations to teach core chemistry topics such as
concentration and molarity. It explains how virtual labs can complement traditional experiments, offering
students a risk-free environment to explore chemical behavior. The book includes case studies and activity
guides tailored for classroom integration.

4. Solutions and Their Concentrations: Theory and Practice
Covering both theoretical and practical aspects, this book delves into the calculation and measurement of
solution concentrations. It explains molarity in depth and discusses various methods to prepare solutions of
known concentration. Laboratory protocols and troubleshooting tips make it a valuable reference for
chemistry students.

5. Quantitative Chemistry: From Moles to Molarity
This textbook connects fundamental quantitative concepts such as the mole and mass to the practical



determination of molarity. It incorporates problem-solving strategies and experimental examples to solidify
understanding. The book’s clear explanations support learners in mastering concentration calculations
critical for lab success.

6. Interactive Chemistry Labs: Enhancing Understanding with Technology
Designed for educators, this book explores the integration of technology like PhET simulations into chemistry
curricula. It discusses how interactive labs improve comprehension of abstract concepts like molarity and
concentration. Lesson plans and assessment tools are included to facilitate effective teaching and student
engagement.

7. Concentration and Colligative Properties: A Laboratory Manual
This manual provides detailed experiments focused on concentration and related colligative properties such as
boiling point elevation and freezing point depression. It balances conceptual background with hands-on
activities, encouraging students to link theory with observation. The book also includes data analysis
techniques crucial for interpreting lab results.

8. Mastering Solution Chemistry: Concepts, Calculations, and Labs
Aimed at advanced high school and introductory college students, this book offers an in-depth look at
solution chemistry, emphasizing molarity calculations and solution preparation. It combines clear conceptual
explanations with practical laboratory exercises, including virtual simulations. The text encourages critical
thinking through real-world problem scenarios.

9. PhET Chemistry Simulations: A Guide for Concentration and Molarity Labs
This guidebook focuses specifically on using PhET simulations to teach and learn about concentration and
molarity. It provides detailed instructions for setting up and conducting virtual experiments, along with
suggested questions and activities to deepen understanding. Educators will find it a useful tool to supplement
traditional lab work and engage students with interactive content.
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environmental science, etc.).
Conclusion: Recap of key concepts, further learning resources, and the importance of hands-on
learning with simulations.

Mastering Concentration and Molarity with PhET
Simulations

Introduction: Unveiling the World of Concentration and Molarity

Chemistry, at its core, involves understanding the quantities of substances involved in reactions.
Concentration and molarity are two fundamental concepts that describe the amount of solute
dissolved in a given amount of solvent or solution. Understanding these concepts is crucial for
accurately performing chemical calculations, predicting reaction outcomes, and interpreting
experimental results across various fields, from medicine and environmental science to industrial
processes and materials science.

This guide will equip you with a thorough understanding of concentration and molarity, using the
interactive and engaging PhET chemistry simulations to provide a hands-on learning experience.
PhET simulations offer a dynamic and visual approach to mastering these concepts, allowing you to
experiment, make predictions, and observe the results in real-time, solidifying your understanding
beyond textbook definitions and calculations.

Chapter 1: Delving into the Diverse World of Concentration

Concentration, in simple terms, refers to the amount of a substance (the solute) present in a mixture
or solution relative to the amount of the mixture or solution. It's a measure of how "strong" or
"weak" a solution is. There are several ways to express concentration, each with its own specific
units and applications:

Percentage by Mass (% w/w): This expresses the mass of solute (in grams) per 100 grams of
solution. For example, a 10% w/w NaCl solution contains 10g of NaCl in 100g of solution.

Percentage by Volume (% v/v): This represents the volume of solute (in mL) per 100 mL of solution.
This is commonly used for liquid-liquid solutions. A 25% v/v ethanol solution contains 25 mL of
ethanol in 100 mL of solution.

Mass/Volume Percentage (% w/v): This expresses the mass of solute (in grams) per 100 mL of
solution. This is frequently used in biology and medicine. A 5% w/v glucose solution contains 5g of
glucose in 100 mL of solution.

Parts per Million (ppm) and Parts per Billion (ppb): These are used for extremely dilute solutions and
are especially relevant in environmental chemistry. 1 ppm represents 1 mg of solute per 1 kg of
solution (or 1 mg/L). Similarly, 1 ppb represents 1 µg/kg (or 1 µg/L).



Using PhET simulations, you can virtually prepare solutions of different concentrations by adjusting
the amounts of solute and solvent. This allows you to visually observe the effect of changing
concentration on the properties of the solution and reinforces your understanding of the different
units of concentration.

Chapter 2: Mastering Molarity: The Chemist's Preferred
Concentration Unit

Molarity (M) is the most commonly used concentration unit in chemistry. It defines the number of
moles of solute dissolved per liter of solution. Understanding molarity requires grasping the concept
of moles, which represent a specific number of particles (6.022 x 10²³).

Calculating Molar Mass: The molar mass of a substance is the mass of one mole of that substance,
expressed in grams/mole (g/mol). This is calculated by adding the atomic masses of all the atoms in
the chemical formula.

Calculating Moles: The number of moles (n) of a substance can be calculated using its mass (m) and
molar mass (M): n = m/M

Calculating Molarity: Once you know the number of moles and the volume of the solution in liters
(V), you can calculate molarity: M = n/V

PhET simulations allow you to create solutions of specific molarity by inputting the desired number
of moles and volume. You can also explore the effect of dilution, where adding more solvent reduces
the concentration of the solution. These simulations are particularly useful for visualizing the
changes in concentration during dilution. The simulation allows for interactive calculations,
reinforcing the relationship between moles, volume, and molarity.

Chapter 3: Applying Molarity to Advanced Chemical
Calculations: Stoichiometry and Titration

Molarity plays a critical role in stoichiometry, which involves calculating the quantities of reactants
and products in chemical reactions. Understanding molarity allows for accurate prediction of the
amount of product formed or reactant needed based on the balanced chemical equation. For
instance, if you know the molarity of a reactant solution, you can calculate the number of moles of
reactant involved in a reaction and then, using stoichiometry, determine the amount of product
produced.

Titration is a common laboratory technique used to determine the concentration of an unknown
solution by reacting it with a solution of known concentration (a standard solution). Molarity is
crucial in titration calculations. PhET simulations allow you to simulate titration experiments,
observing the changes in the solution as the titrant is added and calculating the concentration of the



unknown solution at the equivalence point. Interactive titrations allow users to visualize the color
change of the indicator and refine their understanding of stoichiometric relationships.

Chapter 4: Real-World Applications of Concentration and
Molarity

The concepts of concentration and molarity are not confined to the chemistry laboratory. They have
widespread applications in various fields:

Medicine: Drug concentrations are expressed in molarity or related units, ensuring the correct
dosage for treatment. Intravenous solutions require precise molarity for proper hydration and
nutrient delivery.

Environmental Science: Monitoring pollutants in water and air involves measuring their
concentrations in ppm or ppb. Understanding molarity allows accurate assessment and monitoring
of environmental health.

Industrial Chemistry: Many industrial processes, such as the production of pharmaceuticals,
fertilizers, and polymers, require precise control of reactant concentrations to optimize yield and
purity.

Food Science: The concentration of various components in food products affects taste, texture, and
preservation. Molarity plays a role in maintaining quality and safety.

Conclusion: Embracing Hands-On Learning with PhET
Simulations

Mastering concentration and molarity is fundamental to success in chemistry and related disciplines.
The interactive nature of PhET simulations enhances understanding, transforming complex concepts
into engaging and memorable learning experiences. By visualizing the changes in solutions,
performing virtual experiments, and making predictions, you can build a strong foundation in these
crucial concepts. The ability to perform accurate calculations and apply these concepts to real-world
scenarios is key to applying chemical principles effectively. Remember to explore additional
resources, such as textbooks and online tutorials, to further expand your knowledge.

FAQs



1. What is the difference between concentration and molarity? Concentration is a general term
describing the amount of solute in a solution, while molarity specifically defines it as moles of solute
per liter of solution.

2. How do I convert between different units of concentration? Conversion involves using appropriate
conversion factors based on the units involved (e.g., grams to moles using molar mass, mL to L).

3. What is the significance of the equivalence point in titration? The equivalence point is where the
moles of acid and base are equal, allowing for calculation of the unknown concentration.

4. How can PhET simulations help me understand dilution? Simulations allow you to visualize the
effect of adding solvent on concentration and reinforce the dilution formula (M1V1 = M2V2).

5. What are some common errors in molarity calculations? Common errors include incorrect unit
conversions, misinterpreting molar mass, and overlooking significant figures.

6. How can I use PhET simulations for stoichiometry problems? Simulations can help visualize mole
ratios and their impact on reaction outcomes.

7. Where can I find more PhET simulations related to chemistry? Visit the PhET website
(phet.colorado.edu) to access a wide range of chemistry simulations.

8. What are the limitations of using PhET simulations? Simulations provide a simplified model; real-
world experiments may have complexities not represented in the simulation.

9. How does molarity relate to other chemical properties? Molarity influences colligative properties
(osmotic pressure, boiling point elevation, etc.).

Related Articles

1. Introduction to Solution Chemistry: A foundational overview of solutions, solutes, solvents, and
solubility.

2. Stoichiometry: Calculations and Applications: A detailed exploration of stoichiometric calculations
and their practical applications.

3. Titration Techniques and Calculations: A comprehensive guide to different titration methods and
calculations.

4. Understanding Colligative Properties: An explanation of properties dependent on the number of
solute particles, not their identity.

5. Acid-Base Chemistry: A Comprehensive Overview: An in-depth study of acids, bases, and their
reactions.

6. Chemical Equilibrium and Le Chatelier's Principle: A discussion of equilibrium constants and
factors affecting equilibrium.



7. Solubility and Solubility Product Constant (Ksp): Explaining solubility and the equilibrium
constant for sparingly soluble salts.

8. Electrochemistry: Redox Reactions and Cells: An overview of redox reactions and their
applications in electrochemical cells.

9. Spectrophotometry: Measuring Concentration Using Light Absorption: A guide to using
spectrophotometry for determining the concentration of solutions.
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Concentration and Molarity: Mastering Chemistry with
PhET Simulations

Introduction: Understanding the Fundamentals

Concentration and molarity are fundamental concepts in chemistry, crucial for understanding
chemical reactions and processes. Concentration describes the amount of solute dissolved in a given
amount of solvent or solution. Molarity, a specific type of concentration, expresses the amount of
solute in moles per liter of solution. Mastering these concepts is essential for success in chemistry,
impacting various fields like medicine, environmental science, and materials science. This chapter
leverages the interactive power of PhET Interactive Simulations to make learning these concepts
engaging and effective. PhET simulations provide a dynamic, visual approach, allowing you to
actively participate in experiments and observe the effects of changes in concentration and molarity



firsthand. This hands-on approach significantly improves comprehension and retention compared to
traditional methods.

Chapter 1: Exploring Different Expressions of Concentration

Concentration isn't solely defined by molarity. Several methods exist to quantify the amount of
solute within a solution. Understanding these different expressions is crucial for interpreting data
and solving problems across diverse chemical contexts.

Percentage Concentration (% w/w, % w/v, % v/v): These expressions describe the concentration as a
percentage of solute mass or volume relative to the total mass or volume of the solution. For
example, a 10% w/w solution means 10 grams of solute are present in 100 grams of solution. % w/v
represents grams of solute per 100 mL of solution, and % v/v represents mL of solute per 100 mL of
solution. PhET simulations can help visualize these different ratios and their effects on the solution's
properties.

Parts per Million (ppm) and Parts per Billion (ppb): These units are commonly used for expressing
extremely low concentrations, particularly for pollutants or trace elements in environmental
samples. 1 ppm means 1 part solute per 1 million parts solution, while 1 ppb means 1 part solute per
1 billion parts solution. PhET simulations can help students grasp the scale of these extremely dilute
concentrations.

Example Calculation: A 500 mL solution contains 2.5 g of solute. Calculate the percentage
concentration (% w/v).

Solution: (2.5 g / 500 mL) x 100% = 0.5% w/v

Chapter 2: Delving into Molarity: The Mole Concept in
Solutions

Molarity (M) is defined as the number of moles of solute per liter of solution. Understanding molarity
requires a solid grasp of the mole concept – a crucial unit in chemistry representing Avogadro's
number (6.022 x 1023) of particles. This chapter focuses on mastering molarity calculations and their
practical applications.

Calculating Molarity: To calculate molarity, you need the moles of solute and the volume of the
solution in liters. Molarity (M) = moles of solute / liters of solution. PhET simulations can visually
represent the number of moles and their distribution within a given volume.

Preparing Solutions of a Specific Molarity: This involves calculating the mass of solute needed to
prepare a solution of a desired volume and molarity. This often involves using the molar mass of the
solute to convert between grams and moles.

Dilution Calculations: Diluting a solution involves adding more solvent to decrease its concentration.



The relationship between the initial and final concentrations and volumes is given by M1V1 = M2V2,
where M1 and V1 are the initial molarity and volume, and M2 and V2 are the final molarity and
volume. PhET simulations provide a visual representation of dilution, showing how the number of
solute particles remains constant while the volume increases.

Example Calculation: What is the molarity of a solution prepared by dissolving 11.7 g of NaCl (molar
mass = 58.44 g/mol) in enough water to make 250 mL of solution?

Solution: Moles of NaCl = 11.7 g / 58.44 g/mol = 0.200 moles. Molarity = 0.200 moles / 0.250 L =
0.800 M

Chapter 3: Advanced Applications and Problem Solving:
Tackling Complex Scenarios

This section explores more advanced applications of concentration and molarity, including titrations
and stoichiometry problems involving solutions.

Titrations: Titration is a laboratory technique used to determine the concentration of an unknown
solution by reacting it with a solution of known concentration. PhET simulations can visually
demonstrate the process of titration, allowing students to observe the equivalence point and
calculate the unknown concentration.

Solution Stoichiometry: This involves using stoichiometric ratios from balanced chemical equations
to calculate the amounts of reactants and products in solution-based reactions. Molarity plays a
crucial role in these calculations. PhET simulations can help visualize the mole ratios and their
impact on the reaction.

Complex Concentration Calculations: This section expands on the previous concepts to include
scenarios involving multiple solutes, sequential dilutions, or reactions that produce precipitates.

Chapter 4: Troubleshooting and Tips for Success

This chapter addresses common mistakes and provides strategies for overcoming challenges in
solving concentration and molarity problems.

Common Mistakes: Students often struggle with unit conversions, proper significant figures, and
understanding the difference between moles and molar mass. This chapter explicitly addresses these
common pitfalls.

Effective Problem-Solving Strategies: A step-by-step approach to solving complex problems is
presented, emphasizing careful unit analysis and organization of information.

Maximizing the Use of PhET Simulations: This section offers practical tips on how to utilize the PhET



simulations effectively to enhance learning and understanding.

Conclusion: Building a Solid Foundation in Chemistry

Understanding concentration and molarity is a cornerstone of chemical knowledge. By combining
theoretical understanding with the interactive learning experience provided by PhET simulations,
you can build a solid foundation for future success in chemistry and related fields. This ebook
provides a comprehensive guide to mastering these concepts, equipped with practical examples and
problem-solving strategies. Continue exploring more advanced chemistry topics building upon this
strong base.

---

FAQs:

1. What is the difference between concentration and molarity? Concentration is a general term
describing the amount of solute in a solution, while molarity is a specific type of concentration
expressed as moles of solute per liter of solution.

2. Why is molarity important in chemistry? Molarity is crucial for stoichiometric calculations in
solution chemistry, allowing us to relate reactant and product amounts.

3. How can PhET simulations help me learn about concentration and molarity? PhET simulations
provide interactive visualizations that help students understand abstract concepts and perform
virtual experiments.

4. What are some common mistakes when calculating molarity? Common errors include incorrect
unit conversions, neglecting significant figures, and confusing moles with molar mass.

5. How do I use the M1V1 = M2V2 equation? This equation relates the initial and final
concentrations and volumes during dilution.

6. What is a titration, and how does it relate to molarity? Titration is a technique to determine the
unknown concentration of a solution using a solution of known concentration.

7. How can I improve my problem-solving skills in concentration and molarity calculations? Practice
consistently, utilize unit analysis meticulously, and break down complex problems into smaller steps.

8. What are ppm and ppb, and when are they used? Parts per million (ppm) and parts per billion
(ppb) are used to express very low concentrations, often for pollutants or trace elements.

9. Where can I find more information about PhET simulations? You can access PhET Interactive
Simulations at phet.colorado.edu.

Related Articles:



1. Stoichiometry and Solution Calculations: Explores the connection between stoichiometry and
solution concentrations.
2. Acid-Base Titrations using PhET: Focuses on using PhET simulations to understand and perform
acid-base titrations.
3. Solubility and Equilibrium in Solution: Discusses solubility and its relationship to concentration.
4. Introduction to Chemical Reactions: Provides a foundation in chemical reactions relevant to
solution chemistry.
5. Electrolyte Solutions and Conductivity: Explores the behavior of electrolytes in solution.
6. Colligative Properties of Solutions: Covers how the properties of solutions depend on
concentration.
7. Chemical Kinetics and Reaction Rates: Relates reaction rates to concentration changes.
8. Advanced Solution Chemistry Topics: Covers more complex topics like activity coefficients and
ionic strength.
9. Using PhET Simulations for General Chemistry: Provides a broader overview of using PhET for
various chemistry topics.
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designed to enhance student learning. The second edition has been revised to incorporate clearer,
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Nzewi, 2009-06-12 The Third National Conference on Environmental Science and Technology was
held in Greensboro, NC, on September 12-14, 2007. This book contains the following topics:
pollution prevention, fate and transport of contaminants, bioremediation, bio-processing, innovative
environmental technologies, global climate change, and environmental justice.
  concentration and molarity phet chemistry labs: Microscale Chemistry John Skinner,



1997 Developing microscale chemistry experiments, using small quantities of chemicals and simple
equipment, has been a recent initiative in the UK. Microscale chemistry experiments have several
advantages over conventional experiments: They use small quantities of chemicals and simple
equipment which reduces costs; The disposal of chemicals is easier due to the small quantities;
Safety hazards are often reduced and many experiments can be done quickly; Using plastic
apparatus means glassware breakages are minimised; Practical work is possible outside a
laboratory. Microscale Chemistry is a book of such experiments designed for use in schools and
colleges, and the ideas behind the experiments in it come from many sources, including chemistry
teachers from all around the world. Current trends indicate that with the likelihood of further
environmental legislation, the need for microscale chemistry teaching techniques and experiments is
likely to grow. This book should serve as a guide in this process.
  concentration and molarity phet chemistry labs: Argument-Driven Inquiry in Life
Science Patrick Enderle, Leeanne Gleim, Ellen Granger, Ruth Bickel, Jonathon Grooms, Melanie
Hester, Ashley Murphy, Victor Sampson, Sherry Southerland, 2015-07-12
  concentration and molarity phet chemistry labs: Chemistry Edward J. Neth, Pau Flowers,
Klaus Theopold, William R. Robinson, Richard Langley, 2016-06-07 Chemistry: Atoms First is a
peer-reviewed, openly licensed introductory textbook produced through a collaborative publishing
partnership between OpenStax and the University of Connecticut and UConn Undergraduate
Student Government Association. This title is an adaptation of the OpenStax Chemistry text and
covers scope and sequence requirements of the two-semester general chemistry course. Reordered
to fit an atoms first approach, this title introduces atomic and molecular structure much earlier than
the traditional approach, delaying the introduction of more abstract material so students have time
to acclimate to the study of chemistry. Chemistry: Atoms First also provides a basis for
understanding the application of quantitative principles to the chemistry that underlies the entire
course.--Open Textbook Library.
  concentration and molarity phet chemistry labs: Teaching the Content Areas to English
Language Learners in Secondary Schools Luciana C. de Oliveira, Kathryn M. Obenchain,
Rachael H. Kenney, Alandeom W. Oliveira, 2019-01-17 This practitioner-based book provides
different approaches for reaching an increasing population in today’s schools - English language
learners (ELLs). The recent development and adoption of the Common Core State Standards for
English Language Arts and Literacy in History/Social Studies, Science, and Technical Subjects
(CCSS-ELA/Literacy), the Common Core State Standards for Mathematics, the C3 Framework, and
the Next Generation Science Standards (NGSS) highlight the role that teachers have in developing
discipline-specific competencies. This requires new and innovative approaches for teaching the
content areas to all students. The book begins with an introduction that contextualizes the chapters
in which the editors highlight transdisciplinary theories and approaches that cut across content
areas. In addition, the editors include a table that provides a matrix of how strategies and theories
map across the chapters. The four sections of the book represent the following content areas:
English language arts, mathematics, science, and social studies. This book offers practical guidance
that is grounded in relevant theory and research and offers teachers suggestions on how to use the
approaches described.
  concentration and molarity phet chemistry labs: The Electron in Oxidation-reduction De
Witt Talmage Keach, 1926
  concentration and molarity phet chemistry labs: POGIL Activities for AP* Chemistry
Flinn Scientific, 2014
  concentration and molarity phet chemistry labs: 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.
  concentration and molarity phet chemistry labs: Achieve for Interactive General Chemistry
Twelve-months Access Macmillan Learning, 2020-06
  concentration and molarity phet chemistry labs: A Framework for K-12 Science
Education National Research Council, Division of Behavioral and Social Sciences and Education,
Board on Science Education, Committee on a Conceptual Framework for New K-12 Science
Education Standards, 2012-02-28 Science, engineering, and technology permeate nearly every facet
of modern life and hold the key to solving many of humanity's most pressing current and future
challenges. The United States' position in the global economy is declining, in part because U.S.
workers lack fundamental knowledge in these fields. To address the critical issues of U.S.
competitiveness and to better prepare the workforce, A Framework for K-12 Science Education
proposes a new approach to K-12 science education that will capture students' interest and provide
them with the necessary foundational knowledge in the field. A Framework for K-12 Science
Education outlines a broad set of expectations for students in science and engineering in grades
K-12. These expectations will inform the development of new standards for K-12 science education
and, subsequently, revisions to curriculum, instruction, assessment, and professional development
for educators. This book identifies three dimensions that convey the core ideas and practices around
which science and engineering education in these grades should be built. These three dimensions
are: crosscutting concepts that unify the study of science through their common application across
science and engineering; scientific and engineering practices; and disciplinary core ideas in the
physical sciences, life sciences, and earth and space sciences and for engineering, technology, and
the applications of science. The overarching goal is for all high school graduates to have sufficient
knowledge of science and engineering to engage in public discussions on science-related issues, be
careful consumers of scientific and technical information, and enter the careers of their choice. A
Framework for K-12 Science Education is the first step in a process that can inform state-level
decisions and achieve a research-grounded basis for improving science instruction and learning
across the country. The book will guide standards developers, teachers, curriculum designers,
assessment developers, state and district science administrators, and educators who teach science
in informal environments.
  concentration and molarity phet chemistry labs: Chemistry and chemical analysis Ireland
commissioners of nat. educ, 1861
  concentration and molarity phet chemistry labs: Chemistry Education Javier
García-Martínez, Elena Serrano-Torregrosa, 2015-05-04 Winner of the CHOICE Outstanding
Academic Title 2017 Award This comprehensive collection of top-level contributions provides a
thorough review of the vibrant field of chemistry education. Highly-experienced chemistry
professors and education experts cover the latest developments in chemistry learning and teaching,
as well as the pivotal role of chemistry for shaping a more sustainable future. Adopting a
practice-oriented approach, the current challenges and opportunities posed by chemistry education
are critically discussed, highlighting the pitfalls that can occur in teaching chemistry and how to
circumvent them. The main topics discussed include best practices, project-based education,
blended learning and the role of technology, including e-learning, and science visualization.
Hands-on recommendations on how to optimally implement innovative strategies of teaching
chemistry at university and high-school levels make this book an essential resource for anybody
interested in either teaching or learning chemistry more effectively, from experience chemistry
professors to secondary school teachers, from educators with no formal training in didactics to
frustrated chemistry students.
  concentration and molarity phet chemistry labs: Learning and Performance



Assessment: Concepts, Methodologies, Tools, and Applications Management Association,
Information Resources, 2019-10-11 As teaching strategies continue to change and evolve, and
technology use in classrooms continues to increase, it is imperative that their impact on student
learning is monitored and assessed. New practices are being developed to enhance students’
participation, especially in their own assessment, be it through peer-review, reflective assessment,
the introduction of new technologies, or other novel solutions. Educators must remain up-to-date on
the latest methods of evaluation and performance measurement techniques to ensure that their
students excel. Learning and Performance Assessment: Concepts, Methodologies, Tools, and
Applications is a vital reference source that examines emerging perspectives on the theoretical and
practical aspects of learning and performance-based assessment techniques and applications within
educational settings. Highlighting a range of topics such as learning outcomes, assessment design,
and peer assessment, this multi-volume book is ideally designed for educators, administrative
officials, principals, deans, instructional designers, school boards, academicians, researchers, and
education students seeking coverage on an educator’s role in evaluation design and analyses of
evaluation methods and outcomes.
  concentration and molarity phet chemistry labs: Science Curriculum Topic Study Page
Keeley, Joyce Tugel, 2019-09-11 Today’s science standards reflect a new vision of teaching and
learning. | How to make this vision happen Scientific literacy for all students requires a deep
understanding of the three dimensions of science education: disciplinary content, scientific and
engineering practices, and crosscutting concepts. If you actively engage students in using and
applying these three dimensions within curricular topics, they will develop a scientifically-based and
coherent view of the natural and designed world. The latest edition of this best-seller, newly mapped
to the Framework for K-12 Science Education and the Next Generation Science Standards (NGSS),
and updated with new standards and research-based resources, will help science educators make
the shifts needed to reflect current practices in curriculum, instruction, and assessment. The
methodical study process described in this book will help readers intertwine content, practices, and
crosscutting concepts. The book includes: • An increased emphasis on STEM, including topics in
science, technology, and engineering • 103 separate curriculum topic study guides, arranged in six
categories • Connections to content knowledge, curricular and instructional implications, concepts
and specific ideas, research on student learning, K-12 articulation, and assessment Teachers and
those who support teachers will appreciate how Curriculum Topic Study helps them reliably analyze
and interpret their standards and translate them into classroom practice, thus ensuring that
students achieve a deeper understanding of the natural and designed world.
  concentration and molarity phet chemistry labs: What is Chemistry? Peter Atkins,
2013-08-22 Explores the world of chemistry, including its structure, core concepts, and
contributions to human culture and material comforts.
  concentration and molarity phet chemistry labs: Creating Project-Based STEM
Environments Jennifer Wilhelm, Ronald Wilhelm, Merryn Cole, 2019-02-05 This book models
project-based environments that are intentionally designed around the United States Common Core
State Standards (CCSS, 2010) for Mathematics, the Next Generation Science Standards (NGSS Lead
States, 2013) for Science, and the National Educational Technology Standards (ISTE, 2008). The
primary purpose of this book is to reveal how middle school STEM classrooms can be purposefully
designed for 21st Century learners and provide evidence regarding how situated learning
experiences will result in more advanced learning. This Project-Based Instruction (PBI) resource
illustrates how to design and implement interdisciplinary project-based units based on the REAL
(Realistic Explorations in Astronomical Learning – Unit 1) and CREATES (Chemical Reactions
Engineered to Address Thermal Energy Situations – Unit 2). The content of the book details these
two PBI units with authentic student work, explanations and research behind each lesson (including
misconceptions students might hold regarding STEM content), pre/post research results of unit
implementation with over 40 teachers and thousands of students. In addition to these two units,
there are chapters describing how to design one’s own research-based PBI units incorporating



teacher commentaries regarding strategies, obstacles overcome, and successes as they designed
and implemented their PBI units for the first time after learning how to create PBI STEM
Environments the “REAL” way.
  concentration and molarity phet chemistry labs: Helen of the Old House D. Appletion and
Company, 2019-03-13 This work has been selected by scholars as being culturally important, and is
part of the knowledge base of civilization as we know it. This work was reproduced from the original
artifact, and remains as true to the original work as possible. Therefore, you will see the original
copyright references, library stamps (as most of these works have been housed in our most
important libraries around the world), and other notations in the work. This work is in the public
domain in the United States of America, and possibly other nations. Within the United States, you
may freely copy and distribute this work, as no entity (individual or corporate) has a copyright on the
body of the work. As a reproduction of a historical artifact, this work may contain missing or blurred
pages, poor pictures, errant marks, etc. Scholars believe, and we concur, that this work is important
enough to be preserved, reproduced, and made generally available to the public. We appreciate your
support of the preservation process, and thank you for being an important part of keeping this
knowledge alive and relevant.
  concentration and molarity phet chemistry labs: Food Bites Richard W Hartel, AnnaKate
Hartel, 2009-03-01 Food Bites is an easy-to-read, often humorous book on the scientific basis of the
foods we eat, and answers those pesky, niggling questions such as: Is the quality of beer really
affected by the type of water used? and Processed foods: good or bad? Readers will be captivated by
this superbly written book, especially so as their guides are Professor Richard Hartel, professor of
Food Engineering at UW-Madison, along with his daughter, AnnaKate Hartel. Professor Hartel has
for the last four years penned a witty and illuminating column on all aspects of food science for the
Capital Times of Madison, and his weekly wisdom has now been collected into a single publication.
With a huge and growing interest in the science of food, this treasure trove of knowledge and
practical information, in 60 bite-sized chunks, is sure to be a bestseller.
  concentration and molarity phet chemistry labs: Innovative Learning Environments in
STEM Higher Education Jungwoo Ryoo, Kurt Winkelmann, 2021-03-11 As explored in this open
access book, higher education in STEM fields is influenced by many factors, including education
research, government and school policies, financial considerations, technology limitations, and
acceptance of innovations by faculty and students. In 2018, Drs. Ryoo and Winkelmann explored the
opportunities, challenges, and future research initiatives of innovative learning environments (ILEs)
in higher education STEM disciplines in their pioneering project: eXploring the Future of Innovative
Learning Environments (X-FILEs). Workshop participants evaluated four main ILE categories:
personalized and adaptive learning, multimodal learning formats, cross/extended reality (XR), and
artificial intelligence (AI) and machine learning (ML). This open access book gathers the
perspectives expressed during the X-FILEs workshop and its follow-up activities. It is designed to
help inform education policy makers, researchers, developers, and practitioners about the adoption
and implementation of ILEs in higher education.
  concentration and molarity phet chemistry labs: Proficiency Scales for the New Science
Standards Robert J, Marzano, David C. Yanoski, 2015-08-17 Transform an in-depth understanding of
the new science standards into successful classroom practice. You’ll learn how to align instruction
and assessment with the science standards and create proficiency scales that can be used to plan all
types of lessons. Discover hundreds of ready-to-use proficiency scales derived from the Next
Generation Science Standards that are applicable to specific areas of science instruction.
  concentration and molarity phet chemistry labs: Introductory Chemistry: An Atoms First
Approach Dr Michelle Driessen, Julia Burdge, 2016-01-26 From its very origin, Introductory
Chemistry: An Atoms First Approach by Julia Burdge and Michelle Driessen has been developed and
written using an atoms‐first approach specific to introductory chemistry. It is not a pared down
version of a general chemistry text, but carefully crafted with the introductory‐chemistry student in
mind. The ordering of topics facilitates the conceptual development of chemistry for the novice,



rather than the historical development that has been used traditionally. Its language and style are
student‐friendly and conversational; and the importance and wonder of chemistry in everyday life
are emphasized at every opportunity. Continuing in the Burdge tradition, this text employs an
outstanding art program, a consistent problem-solving approach, interesting applications woven
throughout the chapters, and a wide range of end-of-chapter problems.
  concentration and molarity phet chemistry labs: Chemists' Guide to Effective Teaching
Norbert J. Pienta, Melanie M. Cooper, Thomas J. Greenbowe, 2005 Part of the Prentice Hall Series in
Educational Innovation for Chemistry, this unique book is a collection of information, examples, and
references on learning theory, teaching methods, and pedagogical issues related to teaching
chemistry to college students. In the last several years there has been considerable activity and
research in chemical education, and the materials in this book integrate the latest developments in
chemistry. Each chapter is written by a chemist who has some expertise in the specific technique
discussed, has done some research on the technique, and has applied the technique in a chemistry
course.
  concentration and molarity phet chemistry labs: Active Learning in College Science Joel J.
Mintzes, Emily M. Walter, 2020-02-23 This book explores evidence-based practice in college science
teaching. It is grounded in disciplinary education research by practicing scientists who have chosen
to take Wieman’s (2014) challenge seriously, and to investigate claims about the efficacy of
alternative strategies in college science teaching. In editing this book, we have chosen to showcase
outstanding cases of exemplary practice supported by solid evidence, and to include practitioners
who offer models of teaching and learning that meet the high standards of the scientific disciplines.
Our intention is to let these distinguished scientists speak for themselves and to offer authentic
guidance to those who seek models of excellence. Our primary audience consists of the thousands of
dedicated faculty and graduate students who teach undergraduate science at community and
technical colleges, 4-year liberal arts institutions, comprehensive regional campuses, and flagship
research universities. In keeping with Wieman’s challenge, our primary focus has been on
identifying classroom practices that encourage and support meaningful learning and conceptual
understanding in the natural sciences. The content is structured as follows: after an Introduction
based on Constructivist Learning Theory (Section I), the practices we explore are Eliciting Ideas and
Encouraging Reflection (Section II); Using Clickers to Engage Students (Section III); Supporting
Peer Interaction through Small Group Activities (Section IV); Restructuring Curriculum and
Instruction (Section V); Rethinking the Physical Environment (Section VI); Enhancing Understanding
with Technology (Section VII), and Assessing Understanding (Section VIII). The book’s final section
(IX) is devoted to Professional Issues facing college and university faculty who choose to adopt
active learning in their courses. The common feature underlying all of the strategies described in
this book is their emphasis on actively engaging students who seek to make sense of natural objects
and events. Many of the strategies we highlight emerge from a constructivist view of learning that
has gained widespread acceptance in recent years. In this view, learners make sense of the world by
forging connections between new ideas and those that are part of their existing knowledge base. For
most students, that knowledge base is riddled with a host of naïve notions, misconceptions and
alternative conceptions they have acquired throughout their lives. To a considerable extent, the job
of the teacher is to coax out these ideas; to help students understand how their ideas differ from the
scientifically accepted view; to assist as students restructure and reconcile their newly acquired
knowledge; and to provide opportunities for students to evaluate what they have learned and apply it
in novel circumstances. Clearly, this prescription demands far more than most college and university
scientists have been prepared for.
  concentration and molarity phet chemistry labs: Designing Effective Distance and
Blended Learning Environments in K-12 Driscoll III, Thomas F., 2021-11-12 It has quickly
become apparent in the past year that online learning is not only an asset, but it is critical to the
continued education of youth during times of crisis. However, districts and schools across the nation
are in need of guidance and practical, research-backed approaches to distance and hybrid learning.



The current COVID-19 crisis has demonstrated that effective learning in K-12 is possible, but many
districts struggled and continue to struggle in achieving that reality. There is also the growing
consensus that even if things “return to normal,” distance and blended learning strategies should
continue to be employed in many ways across the K-12 environment. Designing Effective Distance
and Blended Learning Environments in K-12 provides key insights into the ways that school districts
and educators from across the world have effectively designed and implemented distance and
blended learning approaches to enable and enhance student learning. The diverse collection of
authors from various demographics and roles in school systems will benefit readers across a wide
spectrum of school community stakeholders. There will also be an emphasis on how research and
theory is put into practice, along with an honest discussion of what strategies and actions were
successful as well as those that were less so. This book is essential for professionals and researchers
working in the field of K-12 education, particularly superintendents, curriculum developers,
professional learning designers, school principals, instructional technology specialists, and teachers,
as well as administrators, researchers, academicians, and students interested in the effective
practices being used in blended learning approaches.
  concentration and molarity phet chemistry labs: Photosynthesis in Action Alexander
Ruban, Christine Foyer, Erik Murchie, 2022-01-12 Photosynthesis in Action examines the molecular
mechanisms, adaptations and improvements of photosynthesis. With a strong focus on the latest
research and advances, the book also analyzes the impact the process has on the biosphere and the
effect of global climate change. Fundamental topics such as harvesting light, the transport of
electronics and fixing carbon are discussed. The book also reviews the latest research on how abiotic
stresses affect these key processes as well as how to improve each of them. This title explains how
the process is flexible in adaptations and how it can be engineered to be made more effective. End
users will be able to see the significance and potential of the processes of photosynthesis. Edited by
renowned experts with leading contributors, this is an essential read for students and researchers
interested in photosynthesis, plant science, plant physiology and climate change. - Provides essential
information on the complex sequence of photosynthetic energy transduction and carbon fixation -
Covers fundamental concepts and the latest advances in research, as well as real-world case studies
- Offers the mechanisms of the main steps of photosynthesis together with how to make
improvements in these steps - Edited by renowned experts in the field - Presents a user-friendly
layout, with templated elements throughout to highlight key learnings in each chapter
  concentration and molarity phet chemistry labs: Science and Other Ways of Knowing Karl J.
Nice, 1988
  concentration and molarity phet chemistry labs: Handbook of Research on Innovative
Pedagogies and Technologies for Online Learning in Higher Education Vu, Phu, Fredrickson, Scott,
Moore, Carl, 2016-12-28 The integration of technology has become an integral part of the
educational environment. By developing new methods of online learning, students can be further
aided in reaching goals and effectively solving problems. The Handbook of Research on Innovative
Pedagogies and Technologies for Online Learning in Higher Education is an authoritative reference
source for the latest scholarly research on the implementation of instructional strategies, tools, and
innovations in online learning environments. Featuring extensive coverage across a range of
relevant perspectives and topics, such as social constructivism, collaborative learning and projects,
and virtual worlds, this publication is ideally designed for academicians, practitioners, and
researchers seeking current research on best methods to effectively incorporate technology into the
learning environment.
  concentration and molarity phet chemistry labs: Teaching Science Online Dietmar Karl
Kennepohl, 2023 Teaching Science Online shares guidance from established science educators in
the United States and worldwide. This book identifies, introduces, and outlines key concepts,
delivery modes, and emerging technologies, with an emphasis on providing the best practical
approaches that inform teaching science online and at a distance. Because experimentation and lab
work are fundamental to the education and training of most scientists, this book focuses on research



and practice in teaching online laboratories.-- Back cover.
  concentration and molarity phet chemistry labs: Chemistry McGraw-Hill/Glencoe, 1996-12
Chemistry: Concepts and Applications is designed to reach the diverse range of students in your
classroom - including the many who are planning non-science careers. The engaging style presents
concepts clearly while the innovative features and emphasis on real-world connections help build a
strong foundation of knowledge.
  concentration and molarity phet chemistry labs: The Good High School Sara
Lawrence-Lightfoot, 1983 An award winning book by the noted Harvard educator which examines
six schools that have earned reputations for excellence.
  concentration and molarity phet chemistry labs: The International System of Units E. A.
Mechtly, 1970
  concentration and molarity phet chemistry labs: Biology ANONIMO, Barrons Educational
Series, 2001-04-20
  concentration and molarity phet chemistry labs: Total Synthesis II Panda Ink, Strike,
1998-09-01
  concentration and molarity phet chemistry labs: Chang, Chemistry, AP Edition Raymond
Chang, Kenneth Goldsby, 2015-01-12 Chang's best-selling general chemistry textbook takes a
traditional approach and is often considered a student and teacher favorite. The book features a
straightforward, clear writing style and proven problem-solving strategies. It continues the tradition
of providing a firm foundation in chemical concepts and principles while presenting a broad range of
topics in a clear, concise manner. The tradition of Chemistry has a new addition with co-author,
Kenneth Goldsby from Florida State University, adding variations to the 12th edition. The
organization of the chapter order has changed with nuclear chemistry moving up in the chapter
order.
  concentration and molarity phet chemistry labs: 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.
  concentration and molarity phet chemistry labs: Chemical Principles in the Laboratory Emil
J. Slowinski, Wayne C. Wolsey, William L. Masterton, 1973
  concentration and molarity phet chemistry labs: Interactive General Chemistry ,
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