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how to solve it by george polya is a fundamental approach to problem-solving
that has influenced mathematics education and cognitive science for decades.
Developed by renowned mathematician George Polya, this method provides a
systematic framework that guides individuals through the process of tackling
complex problems. The article will delve into Polya's four-step strategy,
practical applications, and how it can enhance critical thinking skills. We
will also explore real-world examples, the importance of understanding a
problem, and techniques for effective problem-solving. Whether you are a
student, educator, or professional, understanding how to apply Polya's method
can lead to improved reasoning and analytical skills.
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Understanding George Polya’s Problem-Solving
Method

George Polya was a Hungarian mathematician, best known for his work in
problem-solving methodology. His seminal book, "How to Solve It," published
in 1945, presents a framework that is applicable across various fields,
including mathematics, science, and daily life situations. Polya emphasized
the importance of understanding the problem before attempting to solve it,
which is crucial in any problem-solving scenario.

The essence of Polya’s method lies in its applicability to a wide range of
problems, from simple arithmetic to complex theoretical issues. By breaking
down the problem-solving process into distinct steps, individuals can
approach problems more systematically and effectively. This method not only
helps in finding solutions but also fosters critical thinking, creativity,
and a deeper understanding of the subject matter.

Polya’s Four Steps to Problem Solving

Polya’s problem-solving method is structured around four key steps:
understanding the problem, devising a plan, carrying out the plan, and



looking back. Each step is essential for effective problem resolution, and
understanding these steps can significantly enhance your ability to tackle
various challenges.

1. Understanding the Problem

The first step in Polya’s method is to thoroughly understand the problem at
hand. This involves identifying what is being asked, the information
provided, and any constraints or conditions that may affect the solution. It
is crucial to ask questions such as:

What is the problem asking?

What information do I have?

Are there any specific conditions or limitations?

What are the key terms that need clarification?

By answering these questions, you can gain clarity on the problem, which is
essential for the subsequent steps.

2. Devising a Plan

Once you have a clear understanding of the problem, the next step is to
devise a plan. This involves brainstorming potential strategies and methods
to approach the problem. It may include using mathematical formulas, drawing
diagrams, or breaking the problem into smaller, manageable parts.
Considerations during this phase might include:

What strategies have I used in the past?

Are there any relevant formulas or concepts?

Can the problem be simplified?

What resources or tools can assist in solving the problem?

Creating a plan not only sets the direction for solving the problem but also
helps in organizing thoughts and approaches effectively.

3. Carrying Out the Plan

The third step is to execute the plan you have devised. This involves
applying the chosen strategies and methods to arrive at a solution. It is
important to remain focused and systematic during this phase, ensuring that
each part of the plan is followed carefully. Additionally, you should:



Check calculations and logical steps.

Stay flexible and adjust the plan if necessary.

Document each step for clarity.

Seek assistance if you encounter obstacles.

By maintaining a methodical approach, you can effectively work towards the
solution.

4. Looking Back

The final step in Polya’s method is to look back at the solution and the
process taken to arrive at it. This reflection involves verifying the
solution, considering alternative approaches, and evaluating what worked and
what didn’t. Key questions to ask during this phase include:

Is the solution correct?

Does it make sense in the context of the problem?

What could I have done differently?

What lessons can I apply to future problems?

This reflective practice not only reinforces learning but also prepares you
for tackling future challenges more effectively.

Practical Applications of Polya’s Method

Polya’s problem-solving method is versatile and can be applied in various
contexts beyond mathematics. Educators frequently use it to teach students
how to approach problems in a structured way, enhancing their analytical
skills. Additionally, professionals in fields such as engineering, computer
science, and business can leverage this method to address complex challenges.

By utilizing Polya’s framework, individuals can improve their problem-solving
capabilities, ultimately leading to more effective decision-making processes.
The systematic nature of the method makes it easy to adapt to different
problems, facilitating a deeper understanding and mastery of the subject
matter.

Enhancing Problem-Solving Skills

To enhance problem-solving skills using Polya’s method, it is essential to
practice regularly and engage in exercises that challenge your thinking. Here
are some strategies to consider:



Work on diverse types of problems to widen your experience.

Collaborate with peers to gain different perspectives.

Reflect on past problems and analyze the strategies used.

Engage in puzzles and games that require logical thinking.

By consistently applying Polya’s steps and engaging in problem-solving
activities, individuals can significantly improve their critical thinking and
analytical skills.

Real-World Examples of Polya's Method

Real-world applications of Polya’s problem-solving method can be seen in
various fields. For instance, in engineering, professionals often encounter
complex design challenges that require a structured approach. By applying
Polya’s four steps, engineers can break down the problem, devise a plan,
execute it, and evaluate the results systematically.

In education, teachers can incorporate Polya’s method into their curriculum
by encouraging students to use the steps in math problems and science
experiments. This not only helps students develop critical thinking skills
but also prepares them for real-world scenarios where structured problem-
solving is essential.

Conclusion

Polya’s problem-solving method is a proven framework that enhances reasoning
and critical thinking skills across various disciplines. By understanding and
implementing the four steps—understanding the problem, devising a plan,
carrying out the plan, and looking back—individuals can tackle complex
challenges more effectively. This structured approach not only improves
problem-solving abilities but also fosters a deeper comprehension of the
subject matter, making it an invaluable tool for students, educators, and
professionals alike.

FAQs

Q: What is George Polya's contribution to
mathematics?
A: George Polya contributed significantly to mathematics by developing a
systematic approach to problem-solving, which is encapsulated in his book
"How to Solve It." His method emphasizes understanding problems, devising
plans, executing those plans, and reflecting on the solutions.



Q: How can I apply Polya’s method to everyday
problems?
A: You can apply Polya’s method to everyday problems by first understanding
the issue at hand, devising a plan to tackle it, implementing that plan, and
finally reflecting on the outcome to improve future problem-solving efforts.

Q: Is Polya’s method useful for subjects other than
mathematics?
A: Yes, Polya’s method is applicable in various fields beyond mathematics,
including science, engineering, and even business. Its structured approach
can help in tackling complex problems in any discipline.

Q: Can Polya’s method help improve critical thinking
skills?
A: Absolutely. By following Polya’s four steps, individuals can enhance their
critical thinking skills, as the method encourages systematic analysis and
reflective practices.

Q: What are some common mistakes when using Polya’s
method?
A: Common mistakes include rushing through the understanding phase, failing
to reflect on the process after finding a solution, and not being flexible
enough to adjust the plan when encountering obstacles.

Q: How do I educate others about Polya’s problem-
solving method?
A: You can educate others by introducing the four steps of Polya’s method,
providing examples, encouraging practice through various problems, and
facilitating discussions on the importance of reflection in problem-solving.

Q: What types of problems are best suited for Polya’s
method?
A: Polya’s method is best suited for complex problems that require a
systematic approach, including mathematical problems, scientific inquiries,
engineering challenges, and real-life decision-making scenarios.

Q: How can I practice Polya’s method effectively?
A: To practice Polya’s method effectively, regularly engage with diverse
problem types, work collaboratively with others, reflect on your problem-
solving processes, and seek feedback to improve your strategies.



Q: Can Polya’s method be taught in schools?
A: Yes, Polya’s method is widely taught in schools as it provides students
with a structured approach to problem-solving, enhancing their analytical
skills and preparing them for future challenges.
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