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UNDERSTANDING THE ROLE OF "IS," "AND," AND "OF" IN MATHEMATICS

Mathematics is often called a universal language, but it relies heavily on the nuances of everyday words to convey precise meaning. While numbers
and  symbols  form  the  backbone  of  calculations,  small  linking  words  carry  significant  weight  in  translating  verbal  statements  into  mathematical
expressions. Among these, the words "is," "and," and "of" appear constantly in textbooks, word problems, and classroom instruction. Each of these
seemingly simple terms holds a specific mathematical meaning that can change the entire direction of a problem if  misinterpreted. Understanding
what "is," "and," and "of" mean in math is essential for students at every level, from elementary arithmetic to advanced algebra. These words act as
bridges between spoken language and symbolic representation, and mastering them is a foundational step toward mathematical fluency.
Many young learners struggle with word problems not because they cannot perform the calculations, but because they cannot decode the language.
When a student reads a phrase like "what is 25 percent of 200," the words "is" and "of" signal specific operations and relationships. Without a clear
grasp of these terms, even a strong calculator user can arrive at the wrong answer. This article explores the distinct roles of "is," "and," and "of" in
mathematical contexts, offering practical examples and explanations that make these terms easy to understand and apply.

The Mathematical Meaning of "Is"
In everyday conversation, the word "is" serves as a linking verb that describes a state of being. In mathematics, however, "is" carries a much more
specific and powerful meaning. When we encounter "is" in a math problem or statement, it almost always signifies equality. The word "is" translates
directly to the equals sign (=). This is a critical point because equality is the fundamental relationship upon which all of algebra and much of
mathematics is built.
Consider a simple statement: "Three plus four is seven." In mathematical terms, this translates to 3 + 4 = 7. The word "is" bridges the left-hand side
and the right-hand side of the equation, indicating that the two expressions have the same value. This may seem obvious at first, but the implications
run deep. When students encounter problems like "A number is 15 more than 10," they must recognize that "is" tells them to write an equation. The
unknown number on one side equals 15 plus 10 on the other side, leading to the equation x = 15 + 10.
The word "is" also appears frequently in percentage problems. For example, the question "What number is 20% of 50?" uses "is" to separate the
unknown value from the known relationship. In this case, the unknown number equals 20% multiplied by 50. The presence of "is" tells the student
that an equation needs to be formed, and the unknown should be placed on one side of the equals sign. Recognizing "is" as a cue for equality helps
students translate word problems into solvable equations with far less confusion.
Furthermore, "is" can appear in more complex contexts, such as geometry and algebra. A statement like "The sum of the angles in a triangle is 180
degrees"  uses  "is"  to  establish  an equality  that  holds  true for  all  triangles.  In  algebra,  "is"  appears  in  definitions  and identities,  signaling that  two
expressions are equivalent. By training students to associate "is" with the equals sign, teachers provide a powerful tool for demystifying word
problems and building confidence.

The Role of "And" in Mathematical Operations
The word "and" is one of the most versatile and frequently used terms in mathematics, but its meaning changes depending on context. In some
situations, "and" indicates addition. For example, "3 and 4" in a simple counting problem often means 3 + 4. This usage is common in early
arithmetic, where children learn that "and" brings numbers together to form a sum. However, "and" is not limited to addition. It can also represent
logical conjunction, set intersection, decimal points, and even multiplication in certain contexts.
In elementary mathematics, "and" is most commonly associated with addition. A phrase like "Find the sum of 12 and 8" clearly means 12 + 8 = 20.
Similarly, a word problem might ask, "If John has 5 apples and Mary has 3 apples, how many do they have in total?" The word "and" here signals that
the quantities should be combined, which is the essence of addition. Young learners quickly internalize this connection, which serves them well in
basic arithmetic.
As students progress, they encounter "and" in other settings. In place value and number naming, "and" marks the transition from whole numbers to
fractions or decimals. For instance, "twenty-five and three tenths" means 25.3. Here, "and" separates the whole number part from the fractional part.
This usage is especially important when reading and writing numbers correctly. Many students mistakenly insert "and" when reading whole numbers,
saying "one hundred and five" instead of the mathematically correct "one hundred five." Understanding when to use "and" in number names helps
avoid confusion.
In probability and set theory, "and" takes on a logical meaning. The probability of event A and event B occurring together requires multiplication of
probabilities if the events are independent. In set theory, the intersection of two sets is often described as elements that belong to A and B. Here,

"and" narrows the set down to only those elements that satisfy both conditions. This logical "and" is a foundational concept in advanced mathematics,
statistics, and computer science.
The word "and" also appears in compound inequalities. An expression like x > 3 and x < 10 means that x must satisfy both conditions simultaneously.
In  this  case,  "and"  defines  the  overlap  or  intersection  of  two  solution  sets.  Recognizing  "and"  as  a  signal  for  conjunction  helps  students  correctly
interpret and graph compound inequalities. Overall, the meaning of "and" in math is context-dependent, but it always serves to combine or connect
two elements in a precise way.

How "Of" Indicates Multiplication in Mathematics
One of the most important yet often misunderstood words in mathematics is "of." In many contexts, especially those involving fractions, percentages,
and proportions, the word "of" translates directly to multiplication. This is a rule that students must learn early to succeed in arithmetic and algebra.
When a problem asks for "half of 20" or "30 percent of 200," the word "of" signals that multiplication is the operation to perform. Half of 20 means 1/2
x 20, which equals 10. Similarly, 30 percent of 200 means 0.30 x 200, which equals 60.
The connection between "of" and multiplication is deeply ingrained in mathematical language. Consider the phrase "three-quarters of a pizza." To find
how much pizza that is, you multiply the whole pizza by the fraction 3/4. The word "of" tells you that the fraction applies to the whole. This same logic
extends to more complex problems. In a question like "What is 15% of 80?" the word "of" tells you to multiply 80 by 0.15. Students who memorize
this rule can quickly set up the correct calculation without hesitation.
In algebra, "of" appears in expressions involving rates and ratios. For example, "the product of x and y" uses "of" to indicate multiplication. Similarly,
"half of the sum" means 1/2 multiplied by whatever sum follows. The word "of" can also appear in nested expressions, such as "two-thirds of the
difference between 30 and 12." Here, the student must first find the difference (30 - 12 = 18) and then multiply by 2/3 to get 12. Understanding "of"
as multiplication is essential for correctly interpreting multi-step problems.
It is worth noting that "of" can also appear in measurement contexts, such as "a cup of flour" or "a liter of water." In these cases, "of" simply indicates
a quantity associated with a unit, not necessarily multiplication. However, in formal mathematical problem solving, especially in word problems
involving fractions and percentages, "of" reliably signals multiplication. Teaching students to recognize this pattern early helps them avoid common
pitfalls and builds a strong foundation for more advanced topics like ratio and proportion.
Another common use of "of" is in the expression "one of," which can indicate selection or division. For instance, "one of four equal parts" means 1/4.
This is still closely related to multiplication since finding one part involves dividing the whole by four and then multiplying by one. The key takeaway is
that "of" in mathematical language almost always connects a part to a whole through multiplication or division. By consistently interpreting "of" as a
multiplication signal, students can transform confusing verbal phrases into straightforward arithmetic expressions.

Comparing "Is," "And," and "Of" in Word Problems
Word problems are where the meanings of "is," "and," and "of" truly come together. A single problem can contain all three words, and each one
provides a distinct clue about how to set up the solution. Consider the following typical problem: "What is 25% of 200, and what is the sum of the
result and 50?" Here, "is" signals the first equals sign, "of" indicates multiplication, and "and" tells you to add two quantities. Breaking the problem
down by these keywords makes it manageable.
The word "is" usually points to the answer or the unknown value that equals something else. The word "of" points to multiplication, often involving a
fraction or percentage. The word "and" points to addition or combination. When students learn to scan a word problem for these three words, they
can quickly translate it into a series of mathematical operations. This approach reduces anxiety and improves accuracy, especially on timed tests or
complex assignments.
Let  us  examine  another  example:  "The  product  of  6  and  4  is  24.  What  is  30%  of  that  product?"  In  this  case,  "and"  in  the  first  sentence  signals
addition? No, actually careful reading reveals "product of 6 and 4" means multiplication. Here "and" appears inside the phrase "product of 6 and 4,"
which is a fixed expression. The word "is" tells us the result equals 24. Then "of" in the second sentence signals multiplication by 30%. The student
must first compute 6 x 4 = 24, and then find 30% of 24, which is 7.2. Recognizing how "is," "and," and "of" interact in such problems is a valuable
skill.
These three words also appear in more advanced topics like algebra and geometry. In a problem that asks, "If the length of a rectangle is 8 and the
width is 5, what is the area?" the word "and" combines the two dimensions, and "is" signals the result of the area calculation. In a percentage
increase  problem  like  "A  shirt  costs  $40  and  is  on  sale  for  20%  off.  What  is  the  sale  price?"  the  word  "and"  connects  the  original  price  with  the
discount, "is" points to the final answer, and "of" indicates the multiplication needed to find the discount amount. Each word plays its part in guiding
the solution.
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Common Misunderstandings and How to Avoid Them
Despite the clear patterns associated with "is," "and," and "of," students often misinterpret these words. One common mistake is treating "is" as a
general linking verb rather than a specific equality signal. For example, in the sentence "A number is twice as large as 10," the word "is" still means
equals, so the equation is x = 2 x 10. Some students mistakenly think "is" just connects words and miss the need to write an equals sign. Explicit
instruction that "is" always means "=" in mathematics helps correct this error.
Another frequent misunderstanding involves the word "and." Young students often think "and" always means addition, but as they progress, they

encounter "and" in decimals, sets, and compound inequalities. Without proper guidance, they may incorrectly add two numbers when the problem
actually requires them to consider the intersection of sets or the conjunction of conditions. Teaching the multiple meanings of "and" and providing
practice with different contexts reduces this confusion.
The word "of" also produces errors. Some students interpret "of" as meaning subtraction or even division in certain contexts. For example, in the
phrase "three of the five apples," the word "of" indicates a subset, which could be interpreted as 3 out of 5, or 3/5. While this involves division in a
sense, the mathematical operation required in a problem like "What is 3/5 of 20?" is multiplication (3/5 x 20 = 12). Mistaking "of" for simple division
can lead to incorrect answers. Clear instruction and repeated practice with fraction and percentage problems are the best remedies.
One effective strategy for


