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pogil answer key molarity lemonade Textbook

pogil answer key molarity lemonade is a popular pedagogical resource used by students and
educators to understand the concept of molarity through engaging, hands-on activities. This activity
simulates the process of preparing a lemonade solution to help learners grasp the principles of
concentration, solution preparation, and molarity calculations. Whether you're a student studying
chemistry or an educator seeking effective teaching tools, understanding the details behind the Pogil
answer key for molarity lemonade can enhance your learning experience and improve your
problem-solving skills in chemistry.

Understanding Molarity and Its Importance in Chemistry

What is Molarity?

Molarity (denoted as M) is a measure of concentration in chemistry, representing the number of
moles of solute dissolved in one liter of solution. It is a fundamental concept used to quantify

solutions in various chemical reactions and processes.

Definition:

- Molarity = moles of solute / liters of solution
Key Points:

- Expressed in mol/L or molarity (M)

- Crucial for stoichiometry calculations

- Used to determine the amount of reactants needed or produced
Why Molarity Matters in Real-Life Applications
Understanding molarity is vital for:

- Preparing chemical solutions in laboratories

- Conducting titrations and other analytical procedures

- Ensuring proper concentrations in pharmaceuticals
- Making solutions in food science, such as lemonade
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POGIL Activities and Their Role in Learning Chemistry
What is POGIL?

The Process Oriented Guided Inquiry Learning (POGIL) approach emphasizes student-centered
activities that promote critical thinking and collaboration. POGIL activities often involve worksheets,
answer keys, and real-world scenarios to facilitate active learning.

Features of POGIL Activities:

- Guided inquiry questions

- Emphasis on teamwork and discussion

- Focus on understanding concepts, not just memorization

- Use of answer keys for self-assessment and instructor guidance

Benefits of Using POGIL for Chemistry Education

- Encourages deep understanding of complex concepts
- Develops problem-solving skills

- Prepares students for real-world applications

- Enhances engagement and retention

Exploring the Molarity Lemonade Activity
Overview of the Activity

The molarity lemonade activity involves preparing a lemonade solution by dissolving a specified
amount of sugar (or another solute) in water to reach a particular concentration. Students calculate
the molarity based on the amount of sugar added, the volume of the solution, and the molar mass of
sugar.

Typical Steps:

- Determine the desired molarity of the lemonade
- Calculate the number of moles of sugar needed
- Measure the volume of water to be used

- Dissolve the sugar into water

- Verify the concentration through calculations
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Objectives of the Activity

- Understand the concept of molarity

- Learn how to perform solution preparation calculations
- Apply stoichiometric principles to real-world scenarios

- Develop skills in converting units and using molar mass

Key Concepts in the Molarity Lemonade Activity
Calculating Moles of Solute
To find the number of moles of sugar needed:

- Use the formula: moles = molarity x liters of solution

- Example: For 1 liter of lemonade at 0.5 M, moles of sugar = 0.5 mol/L x 1 L = 0.5 mol
Converting Moles to Mass

- Use molar mass of sugar (e.g., sucrose = 342.3 g/mol)

- Mass = moles x molar mass

- Example: 0.5 mol x 342.3 g/mol = 171.15 grams of sugar
Preparing the Solution

- Measure the required mass of sugar

- Add sugar to a container with less than the final volume of water

- Stir until fully dissolved

- Add water to reach the final volume

- Mix thoroughly
Verifying the Molarity

- Recalculate the molarity based on the actual mass and volume
- Adjust if necessary to match the target concentration

Using the Pogil Answer Key for Molarity Lemonade to Improve
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Learning
How the Answer Key Facilitates Understanding
The Pogil answer key provides step-by-step solutions to the activity's questions, helping students

verify their calculations and understand underlying concepts. It serves as an essential tool for:

- Self-assessment
- Clarifying misconceptions
- Reinforcing correct problem-solving methods
Common Questions Found in the Answer Key
- How to convert molarity to grams of solute
- How to calculate the number of moles required
- How to adjust solution volume without changing concentration
- Troubleshooting common errors in calculations

Sample Problem and Solution from the Answer Key

Problem: Prepare 2 liters of lemonade at 0.25 M concentration using sucrose. How much sucrose
should you add?
Solution:

- Calculate moles of sucrose:

- Moles = 0.25 mol/L x 2 L = 0.5 mol

- Convert moles to grams:

- Mass = 0.5 mol x 342.3 g/mol = 171.15 g

- Prepare the solution:
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- Dissolve 171.15 g of sucrose in less than 2 liters of water
- Add water until the total volume reaches 2 liters

- Verify concentration through recalculation

Tips for Using the Pogil Answer Key Effectively

- Review each step carefully to understand the reasoning behind calculations.
- Compare your answers with the key to identify mistakes and misconceptions.
- Practice similar problems to reinforce concepts.

- Use the answer key as a learning tool, not just a solution guide.

- Ask your instructor for clarification on steps that seem confusing.

Additional Resources for Learning Molarity and Solution Preparation
Online Tutorials and Videos

- Khan Academy's chemistry series

- YouTube channels dedicated to chemistry education

- Interactive simulations for solution preparation
Practice Problems and Worksheets

- Chemistry textbooks

- Educational websites offering free printable worksheets

- Customizable quizzes to test understanding
Laboratory Exercises

- Hands-on solution preparation in school labs

- Virtual lab simulations for safe experimentation
- Group activities to enhance collaborative learning

Conclusion

Understanding molarity through activities like the Pogil lemonade solution provides a practical and
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engaging way to learn fundamental chemistry concepts. The answer key plays a vital role in this
educational process by offering clear, detailed solutions that reinforce student comprehension. By
mastering the calculations involved in solution preparation and utilizing resources effectively,
students can develop a solid foundation in chemistry that extends beyond the classroom. Whether
you're preparing lemonade, conducting experiments, or solving complex problems, a thorough grasp
of molarity and solution chemistry is essential for success in chemistry and related fields.

Final Tips for Success

- Always double-check your calculations

- Use the Pogil answer key as a learning aid

- Practice regularly with different problems

- Connect theoretical concepts to real-life scenarios like making lemonade
- Seek help from teachers or online resources when needed

Empowering yourself with knowledge about molarity and solution preparation will not only improve
your academic performance but also prepare you for practical applications in science, food industry,
and everyday life.

Pogil Answer Key Molarity Lemonade: An In-Depth Review and Guide

When exploring the fascinating world of chemistry, especially within educational settings, resources
like the Pogil Answer Key Molarity Lemonade serve as invaluable tools for both students and
educators. These resources facilitate understanding complex concepts through engaging activities
and practical examples. In this comprehensive review, we will delve into what the Pogil Answer Key
Molarity Lemonade offers, how it enhances learning, and its overall effectiveness in teaching
molarity and related concepts.

Understanding Pogil and Its Educational Approach

What is Pogil?

Pogil, short for Process Oriented Guided Inquiry Learning, is an instructional strategy designed to
promote active learning and critical thinking. It involves students working collaboratively through

structured activities that encourage inquiry, exploration, and reflection. Instead of passive listening,
students engage directly with the material, fostering deeper understanding.

The Role of Answer Keys in Pogil Activities

Answer keys are essential companions to Pogil activities, offering guidance and validation for
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student responses. They serve to:

- Ensure accurate comprehension of concepts

- Provide a reference to facilitate independent learning
- Save time for educators in grading and feedback

- Support self-assessment and peer review

The Concept of Molarity in the Lemonade Context
What is Molarity?
Molarity (M) is a measure of concentration representing the number of moles of solute per liter of

solution. It is fundamental in chemistry for understanding solution composition, reaction
stoichiometry, and solution preparation.

Why Use Lemonade as a Teaching Example?

Lemonade provides an accessible and relatable context for students to grasp molarity concepts.
Using lemonade, a familiar beverage, helps:

- Visualize solution mixing
- Understand concentration differences
- Relate theoretical calculations to everyday experiences

Features of the Pogil Answer Key for Molarity Lemonade
Content Coverage
The answer key typically covers:

- Calculating molarity of lemonade solutions

- Dilution calculations

- Preparing solutions with specific concentrations

- Understanding the relationship between volume, moles, and concentration

- Real-world applications, such as adjusting lemonade flavor strength

Structure and Clarity
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The answer key is designed with clarity in mind:

- Step-by-step solutions

- Clear explanations of principles involved

- Use of diagrams or visuals to illustrate concepts
- Highlighted key formulas and calculations

Accessibility and Usability

- Easy to follow for students at various levels
- Facilitates quick reference during homework or lab activities
- Supports teachers in lesson planning and assessment

Pros and Cons of Using the Pogil Answer Key Molarity Lemonade

Pros

- Enhances Conceptual Understanding: Breaking down complex calculations into manageable
steps helps students grasp the underlying principles of molarity.

- Promotes Active Engagement: The structure encourages learners to think critically rather than
memorize formulas.

- Real-World Connection: Using lemonade as an example makes abstract concepts tangible and
relevant.

- Supports Diverse Learning Styles: Visual aids and detailed explanations cater to different
learners.

- Time-Saving for Educators: Provides ready-made solutions, freeing teachers to focus on
instruction and personalized support.

Cons

- Over-Reliance on Answer Keys: Students may become dependent, potentially hindering
independent problem-solving skills.

- Limited Depth in Some Cases: The answer key may not explore all possible variations or deeper
conceptual questions.

- Potential for Misinterpretation: Without proper context, students might misapply solutions to
different scenarios.

- Not a Substitute for Hands-On Experience: While illustrative, virtual or written examples can't
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replace actual laboratory experimentation.

How to Maximize the Effectiveness of the Pogil Answer Key Molarity
Lemonade

Integrate with Hands-On Activities

Combine the answer key with laboratory experiments or simulations involving lemonade solutions to
reinforce concepts practically.

Encourage Critical Thinking

Use the answer key as a starting point, prompting students to explain each step in their own words
and explore alternative methods.

Facilitate Peer Review

Students can compare answers, discuss discrepancies, and collaboratively improve their
understanding.

Supplement with Additional Resources

Incorporate videos, interactive quizzes, or real-world case studies to deepen comprehension.

Conclusion: Is the Pogil Answer Key Molarity Lemonade Worth [t?

The Pogil Answer Key Molarity Lemonade is undeniably a valuable resource for teaching and
learning molarity concepts effectively. Its structured approach, clarity, and relatability make complex
topics accessible and engaging. While it's important to avoid over-reliance, when used judiciously
alongside practical activities and critical discussions, it can significantly enhance students? grasp of
solution chemistry.

Features Summary:

- Facilitates active learning through guided inquiry
- Provides clear, step-by-step solutions

- Uses familiar contexts to aid understanding

- Supports diverse learning styles

- Saves educators time in assessment
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Considerations:

- Should be used as a supplement, not a sole resource
- Needs to be integrated with hands-on experiences
- Encourages independent thinking to avoid dependency

In essence, the Pogil Answer Key Molarity Lemonade stands out as an effective educational tool
that bridges theoretical chemistry with everyday examples, fostering a more engaging and
comprehensive learning experience. Whether you're a student aiming to master molarity
calculations or an educator seeking to enrich your curriculum, this resource offers solid support to
achieve those goals.

QuestionAnswer What is the purpose of the Pogil answer key for molarity in lemonade
experiments? The Pogil answer key provides guidance and solutions to help students understand
how to calculate the molarity of lemonade solutions, ensuring they grasp concepts like concentration
and solution preparation. How do you determine the molarity of lemonade using the Pogil answer
key? Using the Pogil answer key, you typically use the formula M = moles of solute / liters of
solution, applying given measurements and step-by-step calculations to find the concentration of
lemon juice or sugar in the lemonade. Why is understanding molarity important when making
lemonade recipes? Understanding molarity helps you control the concentration of ingredients like
lemon juice and sugar, ensuring the lemonade tastes just right and maintains consistent quality in
different batches. Can the Pogil answer key help in adjusting the concentration of lemonade for
taste preferences? Yes, by understanding molarity calculations from the Pogil answer key, you can
modify ingredient amounts to increase or decrease the strength of the lemonade according to
personal taste. What are common challenges students face when using the Pogil answer key for
molarity in lemonade, and how can they be overcome? Students often struggle with unit conversions
and understanding the relationship between moles and molarity. To overcome this, they should
review basic chemistry concepts and follow each step carefully in the answer key. Is the Pogil
answer key suitable for beginners learning about molarity in beverage solutions like lemonade? Yes,
the Pogil answer key is designed to be accessible for beginners, providing clear, step-by-step
guidance to help them grasp molarity concepts in practical contexts like making lemonade.

Related keywords: Pogil, answer key, molarity, lemonade, chemistry, student worksheet,
educational resource, solutions, classroom activity, science experiment

MOLARITY INQUIRY ANSWERS
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molarity inquiry answers are fundamental to understanding solutions in chemistry, especially
when dealing with concentration calculations. Whether you're a student preparing for exams or a
professional working in a laboratory, mastering the concept of molarity and its application is
essential. This comprehensive guide aims to provide clear, detailed, and SEO-optimized answers to
common questions about molarity, including its definition, calculation methods, practical
applications, and troubleshooting tips.

What is Molarity?
Definition of Molarity

Molarity, often denoted as M, is a measure of the concentration of a solute in a solution. It is defined
as the number of moles of solute dissolved per liter of solution:

Molarity (M) = Moles of solute / Liters of solution

This unit provides a standardized way to express how much solute is present in a given volume of
solvent, facilitating accurate chemical reactions and analyses.

Importance of Molarity in Chemistry
Molarity is crucial because:

- It allows for precise formulation of solutions.

- It enables stoichiometric calculations during chemical reactions.

- It helps in preparing solutions with desired concentrations.

- It is essential for titration experiments and analytical chemistry.
Common Questions About Molarity Inquiry Answers
1. How Do You Calculate Molarity?

Calculating molarity involves knowing:

- The mass of the solute

- The molar mass of the solute

- The total volume of the solution

Step-by-step calculation:
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- Convert the mass of the solute to moles:

Moles = Mass (g) / Molar mass (g/mol)

- Measure or note the total volume of the solution in liters.

- Apply the molarity formula:
M = Moles of solute / Liters of solution
Example:
Suppose 10 grams of NaCl are dissolved in 2 liters of solution.
- Molar mass of NaCl ? 58.44 g/mol
- Moles of NaCl = 10 g / 58.44 g/mol ? 0.171 mol
- Molarity = 0.171 mol /2 L ? 0.0855 M

2. What Are the Units of Molarity?

The standard unit for molarity is moles per liter (mol/L), often abbreviated as M. Sometimes, you'll
see it written as mol/L, but M is the most common notation.

3. How Is Molarity Different from Molality?

While molarity measures moles of solute per liter of solution, molality is the number of moles of
solute per kilogram of solvent:

Molality (m) = Moles of solute / Kilograms of solvent

Key differences:
- Molarity depends on the total volume of solution, which can change with temperature.
- Molality depends solely on the mass of solvent and remains constant with temperature

variations.

Practical Applications of Molarity Inquiry Answers



pogil answer key molarity lemonade Textbook Vol. 2022, Issue 10

1. Preparing Solutions with Specific Molarities
To prepare a solution of a desired molarity:
- Calculate the required moles of solute.
- Weigh the appropriate amount.
- Dissolve it in a smaller volume of solvent.
- Dilute to the final volume.
Example:
To prepare 1 liter of 0.1 M NaOH:
- Moles needed = 0.1 mol
- Mass of NaOH = 0.1 mol x 40 g/mol =4 g
- Dissolve 4 g of NaOH in less than 1 liter of water, then dilute to 1 liter.
2. Titration and Acid-Base Reactions
Molarity is vital in titration calculations:
- Determine unknown concentration of an acid or base.
- Calculate the volume required to neutralize a known concentration.
Titration calculation example:
Given a 0.1 M NaOH solution, how much volume is needed to neutralize 25 mL of 0.05 M HCI?
- Use the neutralization reaction: NaOH + HCI ? NaCl + H?O
- M?V? = M?V?
-0.1MxV?=0.05M x 25 mL
-V?=(0.05%x25)/0.1=12.5mL

Thus, 12.5 mL of NaOH is required.

3. Calculating Molarity in Real-Life Scenarios
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In environmental science, pharmaceuticals, and industrial processes:

- Molarity helps determine contaminant levels.
- Ensures compliance with safety standards.
- Guides formulation of products.

Common Challenges and Troubleshooting in Molarity Inquiry
Answers

1. Dealing with Diluted or Concentrated Solutions
- Always record initial concentrations accurately.
- Use dilution formulas:
C?Vv? =C?V?
where C is concentration, V is volume.
2. Converting Between Units
- When given mass and volume, ensure consistent units.
- Convert grams to moles using molar mass.
- Convert milliliters to liters for volume calculations.
3. Handling Temperature Variations

- Remember that volume can expand or contract with temperature changes, affecting molarity.
- Use molality or molarity at controlled temperatures when high precision is required.

Additional Tips for Effective Molarity Inquiry Answers

- Always double-check calculations.

- Use accurate molar masses from reliable sources.

- Be mindful of significant figures.

- Understand the context of the problem to choose the appropriate concentration unit.
- Practice with real-world examples to solidify understanding.
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Conclusion

Understanding molarity inquiry answers is essential for anyone involved in chemistry or related
sciences. By mastering the calculation methods, recognizing the importance of units, and applying
these concepts in practical scenarios, you can confidently handle solution preparation, titrations, and
analytical measurements. Remember that practice and attention to detail are key to becoming
proficient in molarity and its applications.

Meta Description:

Discover comprehensive molarity inquiry answers covering definitions, calculations, practical
applications, troubleshooting tips, and more. Perfect for students and professionals seeking clarity in
solution chemistry.

Molarity Inquiry Answers serve as an essential resource for students, educators, and chemistry
enthusiasts seeking clarity on the concept of molarity and its applications. Understanding
molarity?the measure of concentration representing moles of solute per liter of solution?is
fundamental to mastering various chemical calculations and lab procedures. As such,
comprehensive and accurate inquiry answers not only facilitate learning but also foster confidence in
performing complex reactions and experiments. This article provides a detailed review of molarity
inquiry answers, exploring their structure, accuracy, educational value, and practical utility.

Understanding Molarity: The Foundation of Inquiry Answers

Molarity, denoted as M, is a core concept in chemistry, pivotal for quantifying how concentrated a
solution is. Inquiry answers related to molarity aim to demystify this concept, often addressing
common questions such as:

- How to calculate molarity?

- How to prepare solutions of specific molarity?

- How to perform dilution calculations?

- How to relate molarity to other concentration units?

Effective answers in this domain are characterized by clarity, precision, and relevance. They often
include definitions, formulas, step-by-step procedures, examples, and common pitfalls.

Features of High-Quality Molarity Inquiry Answers:

- Clear explanations with minimal jargon
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- Visual aids like diagrams and charts

- Stepwise calculation methods

- Real-world examples

- Clarification of common misconceptions

Features of Molarity Inquiry Answers
Clarity and Comprehensiveness

One of the primary features to look for in molarity inquiry answers is clarity. Good answers break
down complex concepts into simple, digestible parts, ensuring that learners at different levels can
understand. Comprehensive responses cover various aspects, including theoretical explanations,
practical calculations, and contextual applications.

Pros:
- Facilitates better understanding of the concept
- Addresses multiple related questions in a single resource
- Enhances retention through clear explanations
Cons:
- Overly lengthy explanations can overwhelm beginners
- May omit advanced topics for simplicity
Accuracy and Reliability
Accuracy is non-negotiable in scientific inquiry answers. Reliable resources cite authoritative
sources, use correct formulas, and demonstrate proper calculation techniques. They also clarify
assumptions and limitations within the explanations.
Features:
- Correct use of molarity formulas
- Proper unit conversions

- Validation through example problems
- Updated content aligned with current standards
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Visual Aids and Examples
Visual aids such as diagrams, charts, and sample calculations make molarity concepts more
tangible. Examples that mirror real-world situations help learners see the relevance and application
of molarity in laboratory and industrial contexts.
Features:

- Step-by-step worked examples

- Visual representations of solutions and concentrations
- Practice problems for reinforcement

Types of Questions Addressed in Molarity Inquiry Answers
Molarity inquiry answers typically cover a broad spectrum of questions, including:
Basic Conceptual Questions

- What is molarity?

- How is molarity different from molality, normality, or percent concentration?
Calculation-Based Questions

- How to calculate molarity given moles and volume?

- How to find the volume of solution needed for a given molarity?

- How to perform dilution calculations?
Preparation and Practical Application Questions

- How to prepare a solution of specific molarity?

- How to dilute a stock solution to desired concentration?

- How to analyze experimental data involving molarity?

Problem-Solving Scenarios

- Handling mixtures of solutions
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- Calculating molarity in titrations
- Interpreting molarity in complex reactions

Strengths of Well-Structured Inquiry Answers

When well-crafted, molarity inquiry answers exhibit several strengths that enhance their educational
value:

- Step-by-step guidance: They walk learners through calculations in logical sequences.

- Use of real-world examples: Applying concepts to practical scenarios solidifies understanding.

- Interactive components: Some answers include quizzes or practice problems.

- Cross-referencing: Linking related concepts (e.g., molality vs. molarity) deepens
comprehension.

Advantages:
- Builds foundational knowledge effectively

- Enables learners to perform calculations confidently
- Prepares students for laboratory procedures and exams

Common Challenges and Limitations
Despite their benefits, molarity inquiry answers can sometimes fall short due to various challenges:
Potential Issues:
- Over-simplification that neglects edge cases
- Lack of clarity in complex calculation steps
- Insufficient coverage of advanced topics (e.g., ionic strength impacts)
- Outdated information not aligned with recent standards
Implications:
- Misconceptions may persist if answers are incomplete

- Learners may struggle with more complex problems without additional resources
- Over-reliance on a single source may limit understanding of broader concepts
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Effective Use of Molarity Inquiry Answers in Learning

To maximize the benefits of molarity inquiry answers, learners should:

- Cross-reference multiple sources for a well-rounded understanding

- Practice calculations extensively using provided examples

- Use visual aids and diagrams to reinforce concepts

- Seek clarification on any ambiguous steps or explanations

- Apply learned concepts in laboratory settings to gain practical experience

Educators can leverage inquiry answers by integrating them into lesson plans, encouraging students
to explore various question types, and facilitating discussions around common misconceptions.

Conclusion: The Value of Quality Molarity Inquiry Answers

In summary, molarity inquiry answers are invaluable tools that support the comprehension and
application of one of chemistry?s fundamental concepts. Their effectiveness hinges on clarity,
accuracy, comprehensive coverage, and engaging presentation. When well-designed, these
answers empower learners to perform precise calculations, understand solution preparation, and
appreciate the significance of molarity in diverse chemical contexts.

As chemistry continues to evolve, so too should the resources that explain its core principles.
High-quality inquiry answers foster not only knowledge but also curiosity, critical thinking, and
confidence in tackling complex chemical problems. Whether used in classrooms, laboratories, or
individual study, these answers remain essential components in the journey toward mastering
molarity and its myriad applications in science and industry.

QuestionAnswer What is molarity and how is it calculated? Molarity is a measure of
concentration representing the number of moles of solute dissolved in one liter of solution. It is
calculated using the formula: M = moles of solute / liters of solution. Why is molarity important in
chemistry? Molarity allows chemists to accurately prepare solutions with precise concentrations,
which is essential for reactions, titrations, and various laboratory procedures to ensure consistency
and reproducibility. How do you prepare a molar solution from a solid solute? To prepare a molar
solution, weigh out the required number of moles of solute, dissolve it in a small volume of solvent,
then dilute the solution to the final volume of one liter to achieve the desired molarity. What is the
difference between molarity and molality? Molarity (M) is moles of solute per liter of solution, while
molality (m) is moles of solute per kilogram of solvent. Molarity depends on volume, which can vary
with temperature, whereas molality depends on mass, which remains constant. How do temperature
changes affect molarity? Since molarity depends on volume, temperature fluctuations can cause
volume expansion or contraction, which in turn can alter the molarity of a solution. For precise
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measurements, molality or molarity at a constant temperature is preferred. What is the significance
of dilutions in molarity inquiries? Dilutions involve reducing the concentration of a solution by adding
solvent. Using the dilution formula (C1V1 = C2V2), you can determine the required volumes to
achieve a desired molarity from a stock solution. Can molarity be used to find the amount of solute
needed for a reaction? Yes, knowing the desired molarity and volume allows you to calculate the
exact number of moles and, consequently, the mass of solute required for the reaction. What are
common mistakes to avoid when calculating molarity? Common mistakes include using incorrect
units, not converting moles properly, forgetting to account for the final volume after dilution, and
neglecting temperature effects on volume. How can | verify the molarity of a solution experimentally?
You can verify molarity through titration, where a solution of known concentration reacts with your
solution, allowing you to calculate its molarity based on the titration data.

Related keywords: molarity explanation, molarity calculation, molarity formula, molarity practice

problems, molarity examples, molarity questions, molarity worksheet, molarity concept, molarity
chemistry, molarity tutorial
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