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Why Study Geometry

Most people will never need to use the math they learned in high school outside the classroom. The increase in technology has even eliminated the need to perform any math. Despite the obsoleteness of math in the real world, math is a fundamental topic at all educational levels. Math forces students to think rationally to solve a problem which trains students to improve their logic abilities. Geometryteaches students to solve a problem based on given conditions and to clearly communicate their justification for each statement through proofs. Philosophers apply the logic learned from geometry to inform students about intellectual knowledge in the physical world. Therefore geometry should be studied because it teaches students to apply their logical skills, to think critically, and obtain accurate rational knowledge, all of which can be applied to solve real world problems. 

The certainty of geometry provides a controlled environment for students to establish a foundation in logic and knowledge. In his quotation, Pascal refers to “definitions and axioms” as accurate knowledge that is undeniable. Mathematicians or people with logical “exact minds” need correct knowledge in order for them to reason accurately. Without a foundation of reliable and correct truths, all knowledge developed and established from these definitions and axioms would be false. Pascal describes mathematicians as people with “exact minds,” who desperately need accurate knowledge to make correct inferences. On the contrary, if the knowledge provided to mathematicians is uncertain or inaccurate, even the most logically thinking individuals will be incorrect and ignorant of their errors. Therefore the logical and cumulative style of geometrical proofs enables students to develop their ability to reason and solve problems. Since all geometrical knowledge is certain, logically minded students can learn how to think rationally and critically in a controlled factual environment with confidence
Student with an ability to solve complex geometric problems in the classrooms are trained to solve problems in modern society. In geometry students are given certain information, from which they must use to complete a proof. In the professional world, employees are given certain conditions in which they need to solve a problem as well. In order for students to come to a correct conclusion for each geometric solution, they must justify each step within their procedure. They are unable to jump to conclusions or make assumptions because every step in a proof requires evidence of their logic. Just like in modern society, professionals are held responsible for their actions and their decisions. They need logical justification to make conclusions, such as statistical evidence to warrant an action or decisions. Completing a proof teaches students to think logically and responsibly for their actions, both of which relates skills needed throughout the real world situations.

Although algebra teaches students to think rationally, geometry forces students to directly develop their logic abilities because of the absence of numbers. Without numbers, students can focus on critical thinking instead of memorizing multiplication tables and trivial algebraic formulas. Since all geometric knowledge is cumulative, little memorization is actually required to complete a geometric proof as opposed toto the complexities of algebra. Definitions and axioms are the only geometric knowledge that is needed to understand geometry because all geometric knowledge is established from previous knowledge. In the absence of numbers, there are also no physical measurements in Euclidean geometry, so justification must be proven solely through reason. This deductive reasoning teaches students to develop analytical abilities even if students dislike numbers or do not excel in math. Thus geometry gives a greater number of students the opportunity to develop their logical thinking abilities to solve problems.
Standardized math tests force students to demonstrate their logical abilities that are acquired through geometry. Although the math portion of the SATs challenge test takers mathematical abilities, colleges use it as a measurement of students ability to quickly solve problems. Specifically on the math section, test takers are asked on several questions to apply their geometric knowledge to answer questions of varying difficulties. Colleges and universities employ the SATs to test a student’s ability to apply the basic math knowledge they have accumulated throughout their educational careers to determine whether or not they have developed their logical skills. Since the SATs allow test takers to use their calculators, schools want to know whether or not students can quickly comprehend and logically answer a question and not if they can memorize tables of information. If students can solve math problems on the SATs in a timed environment than this foreshadows to a students’ ability to solve problems both in college and in the professional world. 
Through high school geometry, I learned the ability to ask questions in order to answer problems on my own. If I ever asked my high school geometry teacher for help on any problem, he would always respond to my question with a new question of his own, instead of the answer. His responses were questions that stimulated my thinking process to help me solve the problem. Over the course of the year, instead of asking my teacher for answers that I knew I would not get, I learned to rely on myself for answers. I developed the ability to ask myself my own questions instead of relying on my teacher to generate questions. As a result geometry taught me to independently solve problems through critical thinking and self-generating questions. I have applied this ability to solve problems to help me solve problems outside the classroom. 

Similar to asking question in geometry class to gain knowledge, students learn how develop to reason in order to justify knowledge. The philosophical branch of epistemology is a branch of philosophy that promotes the study of geometry. Epistemology is the “study of knowledge and justified belief,” which includes where it comes from and how does man obtains it (Steup).  Geometrical knowledge is unlike other sources of knowledge because of the certainty, accuracy and lack of skepticism involved in the field.  Geometry is built from a foundation of unquestionable axioms and definitions which are difficult to be proven false. All other knowledge is proven skillfully through logical and indisputable reasoning. Through the study of geometry students learn how to use logic to solve problems.


As a result the development of knowledge from undeniable truths in geometry is a model that has been used to evaluate knowledge in the real world. Just as Euclid created a foundation for geometrical knowledge based on axioms and definitions, Renaissance philosopher Rene Descartes created a structure for human knowledge. Descartes believed he could create axioms for intellectual knowledge that all other human knowledge could logically be proven from. Geometry and it’s deductions about the physical world inspired Descartes to categorize and create a system for understanding all human knowledge. He questioned all of his beliefs until he discovered the principle axiom for human knowledge, to think is to exist (Decartes 296). The fundamental structure of geometry has motivated philosophers to use reason to create logical systems for other types of knowledge. 
Through understanding rational knowledge such a geometry, man can more accurately gain true intellectual knowledge. Greek philosopher and mathematician Proclus argues that knowledge obtained through logic and reason is more accurate than knowledge obtained through his senses. Geometry teaches students to understand and apply logic which prepares student’s minds to grasp true knowledge. In Proclus’s quotation man is able to fully understand intellectual knowledge by “taking away the impediments which senses place in the way of the knowledge of universals.” Through this statement he declares that senses are inaccurate sources of knowledge because they can be deceiving. For example man’s senses cannot distinguish the difference between when man is dreaming or not dreaming. Occurrences of having dreams within dreams deceive and trick the senses, therefore knowledge gained through senses can be inaccurate. Since man cannot rely on senses as a reliable source of knowledge man must solely rely on reason to obtain accurate knowledge. 

Similar to Proclus, Greek philosopher Plato uses geometry as a critical asset to make revolutionary inferences about the physical world. In the “Republic”, Plato developed the idea that there are two different realities; a physical reality that we experience with our senses and a true reality that is comprised of forms or what Proclus defines as “knowledge of universals”. A form is the purest truest concept that is used to define all objects that we experience with our senses solely through the use of reason (Plato 160-170). Therefore a form of an object is the essence of what it means to be an object. In order to describe this abstract idea, Plato refers to geometry as comprehendible example for his students. Plato writes that when we talk geometrical proofs, we are really talking about a timeless knowledge that is true reality. The form of a triangle is to have three connecting sides and the sum of its three angles add to two right angles. Therefore the form of a triangle, true intellectual knowledge, describes every physical triangle that we experience through our senses in the physical world. Through geometry students understand and relate the concept of true reality and the forms to other physical objects and their corresponding forms. 

Both Plato and Proclus could use geometry to train theirs students to use reason as a source of knowledge instead of obtaining knowledge through their senses in the physical world. I believe that studying geometry has allowed me to gain a greater and more complete understanding of Plato’s definition of the forms. By understanding geometry and its logical concepts I can conceive of a reality that is based only on intellectual knowledge instead of empirical knowledge. The “eye of my soul”, as Proclus describes it, has been cleared by understanding Euclid’s “Elements”. I have gained a greater awareness of the logic and reason needed to comprehend true accurate knowledge. The idea of Plato’s forms or Proclus’s “knowledge of universals” has taught me to think analytically and logically to solve my problems instead of resorting to my senses. Therefore I believe that teaching geometry is essential to develop a foundation of knowledge in which more complex forms of intellectual knowledge can be built upon.

The study of geometry is essential tool that facilitates the training of logic and intellectual knowledge that prepares students to think critically in the professional world. Since geometric knowledge is accurate and reliable, it can be used by students to develop logic in a controlled setting. Thus philosophers use geometry as a significant tool to instruct their students to use reason to apprehend knowledge. Modern applications of geometry forces students to use analytical thinking to solve problems under varying conditions and restraints. 
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