VERBAL EXPRESSION IN MATH

(UNDERSTANDING VERBAL EXPRESSION IN MATH: BRIDGING LANGUAGE AND NUMBERS

VERBAL EXPRESSION IN MATH IS THE CRUCIAL BRIDGE THAT CONNECTS EVERYDAY LANGUAGE TO THE PRECISE WORLD OF
MATHEMATICAL CONCEPTS AND OPERATIONS. |T’S THE ABILITY TO TRANSLATE SPOKEN OR WRITTEN WORDS INTO
MATHEMATICAL SYMBOLS AND EQUATIONS, AND VICE-VERSA, A SKILL FUNDAMENTAL TO MASTERING ANY MATHEMATICAL
SUBJECT. THIS ARTICLE WILL DELVE DEEPLY INTO THE INTRICACIES OF VERBAL EXPRESSION IN MATHEMATICS, EXPLORING ITS
DEFINITION, ITS PROFOUND IMPORTANCE IN LEARNING AND PROBLEM~SOLVING, AND PRACTICAL STRATEGIES FOR DEVELOPING THIS
ESSENTIAL COMPETENCY. W/E WILL EXAMINE HOW UNDERSTANDING THE NUANCES OF LANGUAGE CAN UNLOCK A DEEPER
COMPREHENSION OF ALGEBRAIC EXPRESSIONS, EQUATIONS, AND REAL-\WORLD APPLICATIONS.
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WHAT IS VERBAL EXPRESSION IN MATH?

VERBAL EXPRESSION IN MATH REFERS TO THE SKILL OF INTERPRETING MATHEMATICAL IDEAS CONVEYED THROUGH LANGUAGE AND
ARTICULATING MATHEMATICAL THOUGHTS USING WORDS. |T'S ABOUT TRANSFORMING A NARRATIVE OR DESCRIPTION INTO A
MATHEMATICAL FORM, AND CONVERSELY, EXPLAINING A MATHEMATICAL CONCEPT OR SOLUTION USING CLEAR, UNDERSTANDABLE
LANGUAGE. THINK OF IT AS A TRANSLATION PROCESS, WHERE THE VOCABULARY OF MATHEMATICS (NUMBERS, VARIABLES,
OPERATIONS) IS INTERWOVEN WITH THE SYNTAX OF HUMAN COMMUNICATION.

AT ITS CORE, THIS INVOLVES RECOGNIZING KEYWORDS AND PHRASES THAT INDICATE SPECIFIC MATHEMATICAL OPERATIONS. FOR
INSTANCE, THE WORD “SUM” SIGNALS ADDITION, “DIFFERENCE” POINTS TO SUBTRACTION, “PRODUCT” MEANS MULTIPLICATION,

AND “QUOTIENT” IMPLIES DIVISION. BEYOND THESE BASIC OPERATIONS, VERBAL EXPRESSIONS ALSO ENCOMPASS UNDERSTANDING
RELATIONSHIPS BETWEEN QUANTITIES, SUCH AS “MORE THAN,” “LESS THAN,” “IS EQUAL TO,” AND “TWICE.” MASTERING THESE
LINGUISTIC CUES IS THE FIRST STEP IN ACCURATELY REPRESENTING MATHEMATICAL SITUATIONS IN SYMBOLIC FORM.

FURTHERMORE, VERBAL EXPRESSION IN MATH ISN'T A ONE-WAY STREET. IT ALSO INVOLVES THE ABILITY TO EXPLAIN
MATHEMATICAL PROCESSES AND SOLUTIONS CLEARLY AND CONCISELY. W/HEN A STUDENT CAN ARTICULATE WHY THEY CHOSE A
PARTICULAR OPERATION OR HOW THEY ARRIVED AT AN ANSWER, THEY DEMONSTRATE A DEEPER LEVEL OF UNDERSTANDING THAN
SIMPLY PRESENTING A CORRECT NUMERICAL RESULT. THIS TWO-WAY COMMUNICATION IS VITAL FOR BOTH INDIVIDUAL LEARNING
AND COLLABORATIVE PROBLEM-SOLVING.

WHY IS VERBAL EXPRESSION IN MATH SO IMPORTANT?

THE SIGNIFICANCE OF VERBAL EXPRESSION IN MATH CANNOT BE OVERSTATED, IT IS A CORNERSTONE OF MATHEMATICAL
LITERACY. WITHOUT THE ABILITY TO UNDERSTAND AND USE MATHEMATICAL LANGUAGE EFFECTIVELY, STUDENTS WILL
STRUGGLE TO GRASP FUNDAMENTAL CONCEPTS, SOLVE PROBLEMS, AND CONNECT MATHEMATICS TO THE REAL WORLD. IT ACTS
AS A CRITICAL GATEWAY TO HIGHER-LEVEL MATHEMATICS, PARTICULARLY IN ALGEBRA, WHERE ABSTRACT CONCEPTS ARE
OFTEN INTRODUCED THROUGH W ORD PROBLEMS AND SYMBOLIC REPRESENTATIONS.

ONE OF THE PRIMARY REASONS FOR ITS IMPORTANCE LIES IN ITS ROLE IN PROBLEM-SOLVING. MANY MATHEMATICAL PROBLEMS
ARE PRESENTED IN A VERBAL FORMAT. THE ABILITY TO DECONSTRUCT THESE WORD PROBLEMS, IDENTIFY THE GIVEN



INFORMATION, AND DETERMINE WHAT IS BEING ASKED IS DIRECTLY DEPENDENT ON STRONG VERBAL EXPRESSION SKILLS. IF A
STUDENT CAN'T TRANSLATE THE WORDS INTO A WORKABLE MATHEMATICAL MODEL, THEY ARE UNLIKELY TO FIND THE CORRECT
SOLUTION, REGARDLESS OF THEIR COMPUTATIONAL ABILITIES.

MOREOVER, STRONG VERBAL EXPRESSION IN MATH FOSTERS CONCEPTUAL UNDERSTANDING. \WHEN STUDENTS CAN EXPLAIN A
MATHEMATICAL CONCEPT IN THEIR OWN WORDS, IT SIGNIFIES THAT THEY HAVE MOVED BEYOND ROTE MEMORIZATION TO A
DEEPER, INTERNALIZED COMPREHENSION. THIS ACTIVE ENGAGEMENT WITH THE MATERIAL SOLIDIFIES LEARNING AND MAKES IT MORE
DURABLE. |T ENCOURAGES CRITICAL THINKING AS STUDENTS ANALYZE THE LANGUAGE, IDENTIFY UNDERLYING MATHEMATICAL
STRUCTURES, AND FORMULATE LOGICAL REASONING.

CoNNECTING LANGUAGE To MATHEMATICAL CONCEPTS

THE CONNECTION BETWEEN LANGUAGE AND MATHEMATICAL CONCEPTS IS PROFOUND. W ORDS CARRY MEANING, AND IN
MATHEMATICS, THESE MEANINGS ARE PRECISE AND UNAMBIGUOUS. PHRASES LIKE “THREE MORE THAN A NUMBER” IMMEDIATELY
TRANSLATE TO AN ALGEBRAIC EXPRESSION. UNDERSTANDING THE NUANCES OF THESE PHRASES ALLOWS STUDENTS TO BUILD
ACCURATE MATHEMATICAL MODELS OF REAL-WORLD SCENARIOS. THIS ABILITY TO TRANSLATE IS NOT JUST ABOUT PICKING
OUT KEYWORDS, IT’S ABOUT UNDERSTANDING THE RELATIONSHIPS AND OPERATIONS THEY REPRESENT.

CONSIDER THE DIFFERENCE BETWEEN “TWICE A NUMBER” AND “TWO MORE THAN A NUMBER.” THE FORMER IMPLIES MULTIPLICATION
($2x$), WHILE THE LATTER INDICATES ADDITION ($x+2%$). THESE SEEMINGLY SMALL LINGUISTIC DIFFERENCES LEAD TO VASTLY
DIFFERENT MATHEMATICAL OUTCOMES. THEREFORE, A ROBUST GRASP OF MATHEMATICAL VOCABULARY AND SENTENCE
STRUCTURE IS ESSENTIAL FOR ACCURATE TRANSLATION.

DeveLoPING LoGICAL REASONING AND CRITICAL THINKING

ENGAGING WITH VERBAL EXPRESSIONS IN MATH INHERENTLY CULTIVATES LOGICAL REASONING AND CRITICAL THINKING SKILLS.
\W/HEN FACED WITH A \WORD PROBLEM, STUDENTS MUST NOT ONLY IDENTIFY THE MATHEMATICAL OPERATIONS BUT ALSO
UNDERSTAND THE SEQUENCE IN WHICH THEY SHOULD OCCUR, THE RELATIONSHIPS BETWEEN VARIABLES, AND THE ULTIMATE GOAL
OF THE PROBLEM. THIS ANALYTICAL PROCESS MIRRORS THE DEVELOPMENT OF LOGICAL THOUGHT PROCESSES APPLICABLE FAR
BEYOND THE REALM OF MATHEMATICS.

FOR INSTANCE, A PROBLEM STATING, “SARAH BOUGHT 5 APPLES AT $0.75 EACH AND 2 ORANGES AT $1.25 EACH. How MUCH
DID SHE SPEND IN TOTALP"” REQUIRES STUDENTS TO BREAK DOWN THE PROBLEM INTO SMALLER, LOGICAL STEPS: CALCULATE THE
COST OF APPLES, CALCULATE THE COST OF ORANGES, AND THEN SUM THESE COSTS. THIS SEQUENTIAL REASONING IS A DIRECT
OUTCOME OF INTERPRETING THE VERBAL INSTRUCTIONS ACCURATELY.

Key COMPONENTS OF VERBAL EXPRESSION IN MATH

EFFECTIVE VERBAL EXPRESSION IN MATH IS BUILT UPON SEVERAL INTERCONNECTED COMPONENTS. THESE ELEMENTS WORK
TOGETHER TO ENABLE INDIVIDUALS TO BOTH COMPREHEND AND COMMUNICATE MATHEMATICAL IDEAS. W/ITHOUT A SOLID
FOUNDATION IN THESE AREAS, UNDERSTANDING COMPLEX PROBLEMS BECOMES SIGNIFICANTLY MORE CHALLENGING.

UNDERSTANDING MATHEMATICAL VOCABULARY

A FUNDAMENTAL COMPONENT IS THE MASTERY OF MATHEMATICAL VOCABULARY. THIS INVOLVES KNOWING THE PRECISE MEANING
OF TERMS SUCH AS “suM,” “DIFFEReNCE,” “ProDUCT,” “QUOTIENT,” “FACTOR,” “MULTIPLE,” “VARIABLE,” “CONSTANT,”
“EQUATION,” "INEQUALITY,” AND MANY OTHERS. THESE TERMS ARE THE BUILDING BLOCKS OF MATHEMATICAL COMMUNICATION.



FOR EXAMPLE, A STUDENT NEEDS TO UNDERSTAND THAT “IS” OFTEN TRANSLATES TO THE EQUALS SIGN (=) IN AN EQUATION.
THEY ALSO NEED TO RECOGNIZE SYNONYMS FOR OPERATIONS. WHILE “PLUS,” “ADD,” AND “INCREASE BY” ALL RELATE TO
1

’

ADDITION, THEIR SUBTLE CONTEXTUAL DIFFERENCES CAN SOMETIMES BE IMPORTANT IN MORE COMPLEX SCENARIOS.

TRANSLATING PHRASES INTO SYMBOLS

THE ABILITY TO TRANSLATE VERBAL PHRASES INTO MATHEMATICAL SYMBOLS IS AT THE HEART OF USING VERBAL EXPRESSION.
THIS INVOLVES RECOGNIZING COMMON PATTERNS AND THEIR CORRESPONDING SYMBOLIC REPRESENTATIONS.

e A NUMBER INCREASED BY 5" TRANSLATES To $N + 5%.

e “THE PRODUCT OF A NUMBER AND 3" TRANSLATES TO $3N$.

e "7 LESS THAN A NUMBER” TRANSLATES To $N - 7.

¢ “THE QUOTIENT OF A NUMBER AND 2" TRANSLATES To $\FRAC{N}{2}$ or $n \DIV 2%.

o “"T\WICE THE SUM OF A NUMBER AND 4" TRANSLATES To $2(N + 4)$.

THIS SKILL IS CRUCIAL FOR SETTING UP EQUATIONS AND EXPRESSIONS FROM WORD PROBLEMS. |T REQUIRES CAREFUL ATTENTION
TO THE ORDER OF OPERATIONS AND THE RELATIONSHIPS BETWEEN QUANTITIES DESCRIBED IN THE TEXT.

FORMULATING MATHEMATICAL STATEMENTS

Beyonp JusT TRANSLATING, VERBAL EXPRESSION INVOLVES THE CAPACITY TO FORMULATE MATHEMATICAL STATEMENTS THAT
ACCURATELY REPRESENT GIVEN INFORMATION. THIS MEANS CONSTRUCTING EXPRESSIONS AND EQUATIONS THAT PRECISELY
MIRROR THE SITUATION DESCRIBED.

FOR INSTANCE, IF A PROBLEM STATES THAT " THE PERIMETER OF A RECTANGLE IS 20 METERS, AND THE LENGTH IS 2 METERS MORE
THAN THE WIDTH,” A STUDENT MUST BE ABLE TO FORMULATE THE EQUATION $2L + 2\¥/ = 20% AND THE RELATIONSHIP $L =
W + 2%, WHERE $L$ REPRESENTS LENGTH AND $\W/$ REPRESENTS WIDTH. THIS REQUIRES NOT ONLY VOCABULARY AND
TRANSLATION BUT ALSO AN UNDERSTANDING OF GEOMETRIC FORMULAS AND ALGEBRAIC REPRESENTATION.

EXPLAINING MATHEMATICAL REASONING VERBALLY

THE REVERSE PROCESS, EXPLAINING MATHEMATICAL REASONING AND SOLUTIONS IN WORDS, IS EQUALLY VITAL. THis
DEMONSTRATES A DEEP UNDERSTANDING AND ALLOWS FOR EFFECTIVE COMMUNICATION OF MATHEMATICAL THOUGHT. \WHEN
STUDENTS CAN EXPLAIN THEIR STEPS, JUSTIFY THEIR CHOICES, AND ARTICULATE THE LOGIC BEHIND THEIR SOLUTIONS, THEY
SOLIDIFY THEIR OWN LEARNING AND CAN HELP OTHERS UNDERSTAND AS WELL.

For EXAMPLE, EXPLAINING THE SOLUTION TO A LINEAR EQUATION MIGHT INVOLVE STATING, “FIRST/ | ISOLATED THE VARIABLE
TERM BY SUBTRACTING 10 FROM BOTH SIDES OF THE EQUATION TO MAINTAIN EQUALITY. THEN, | DIVIDED BOTH SIDES BY 3 TO
SOLVE FOR THE VARIABLE.” THIS DETAILED VERBAL EXPLANATION SHOWCASES COMPREHENSION OF ALGEBRAIC PRINCIPLES.



STRATEGIES FOR IMPROVING VERBAL EXPRESSION IN MATH

DEVELOPING STRONG VERBAL EXPRESSION IN MATH IS AN ONGOING PROCESS THAT BENEFITS FROM CONSISTENT PRACTICE AND
TARGETED STRATEGIES.JUST LIKE LEARNING A NEW LANGUAGE, IT REQUIRES IMMERSION, REPETITION, AND ACTIVE ENGAGEMENT.
FORTUNATELY, THERE ARE SEVERAL EFFECTIVE TECHNIQUES THAT CAN SIGNIFICANTLY ENHANCE THIS CRUCIAL SKILL.

ACTIVE READING OF W ORD PROBLEMS

THE FIRST STEP TO IMPROVING IS TO ENGAGE ACTIVELY WITH WORD PROBLEMS. THIS MEANS READING THEM NOT JUST ONCE,
BUT MULTIPLE TIMES, AND HIGHLIGHTING OR UNDERLINING KEY INFORMATION, NUMBERS, AND OPERATIONAL CLUES. ASK YOURSELF:
\WHAT IS THE QUESTION ASKING® W/HAT INFORMATION IS GIVEN? W/HAT RELATIONSHIPS EXIST BETWEEN THE NUMBERS?

FOR INSTANCE, WHEN ENCOUNTERING “THE DIFFERENCE BETWEEN JOHN'S AGE AND MARY’S AGE IS 3 YEARS,” ACTIVELY IDENTIFY
“DIFFERENCE” AS SUBTRACTION AND IS 3 YEARS” AS AN EQUALITY TO 3. THIS CAREFUL DISSECTION PREVENTS
MISINTERPRET ATIONS.

CREATING MATHEMATICAL DICTIONARIES

TO COMBAT VOCABULARY CHALLENGES, CREATE A PERSONAL “MATHEMATICAL DICTIONARY.” THIS CAN BE A NOTEBOOK OR A
DIGITAL DOCUMENT WHERE YOU RECORD MATHEMATICAL TERMS, THEIR DEFINITIONS, AND EXAMPLES OF HOW THEY ARE USED IN
SENTENCES AND EQUATIONS. REGULARLY REVIEWING THIS DICTIONARY REINFORCES UNDERSTANDING.

Y OUR DICTIONARY MIGHT INCLUDE ENTRIES LIKE:

TerM: FACTOR

DEFINITION: A NUMBER OR EXPRESSION THAT DIVIDES ANOTHER NUMBER OR EXPRESSION EVENLY.

EXAMPLE: IN THE EXPRESSION $2 \TIMES 3 = 6%, 2 AND 3 ARE FACTORS OF 6.

VERBAL PHRASE: “ THE PRODUCT OF TWO NUMBERS IS 24."

PRACTICING TRANSLATION EXERCISES

DEDICATE TIME TO SPECIFIC TRANSLATION EXERCISES. T AKE LISTS OF VERBAL PHRASES AND PRACTICE CONVERTING THEM INTO
ALGEBRAIC EXPRESSIONS, AND VICE VERSA. MANY EDUCATIONAL RESOURCES OFFER WORKSHEETS SPECIFICALLY DESIGNED FOR
THIS PURPOSE.

TRY TRANSFORMING PHRASES LIKE: “FIVE TIMES A NUMBER DECREASED BY EIGHT” INTO $5x - 8$, AND THEN REVERSE THE
PROCESS BY TAKING THE EXPRESSION $2(Y + 3>$ AND WRITING IT AS “TWICE THE SUM OF A NUMBER AND THREE.”

EXPLAINING SOLUTIONS TO OTHERS

THE ACT OF EXPLAINING A MATHEMATICAL CONCEPT OR A SOLVED PROBLEM TO A CLASSMATE, FAMILY MEMBER, OR EVEN A
RUBBER DUCK CAN BE INCREDIBLY ILLUMINATING. W/HEN YOU HAVE TO ARTICULATE YOUR THOUGHT PROCESS, YOU OFTEN



UNCOVER GAPS IN YOUR OWN UNDERSTANDING OR IDENTIFY AREAS \WHERE YOUR EXPLANATION IS UNCLEAR.

THIS PRACTICE ENCOURAGES YOU TO USE PRECISE LANGUAGE AND LOGICAL SEQUENCING, MIRRORING THE PROCESS OF TEACHING
AND SOLIDIFYING YOUR OWN GRASP OF THE MATERIAL.

UTILizING VISUAL AIDS AND MANIPULATIVES

SOMETIMES, ABSTRACT VERBAL DESCRIPTIONS CAN BE MADE MORE CONCRETE WITH VISUAL AIDS. DRAWING DIAGRAMS, USING
NUMBER LINES, OR EMPLOYING PHYSICAL MANIPULATIVES CAN HELP BRIDGE THE GAP BETWEEN THE VERBAL DESCRIPTION AND THE
MATHEMATICAL REPRESENTATION. FOR INSTANCE, WHEN DEALING WITH FRACTIONS, USING PIE CHARTS OR FRACTION BARS CAN
MAKE CONCEPTS LIKE “ONE-HALF OF THREE-QUARTERS" MUCH CLEARER.

THESE TOOLS HELP IN VISUALIZING THE QUANTITIES AND RELATIONSHIPS DESCRIBED, MAKING THE TRANSLATION PROCESS MORE
INTUITIVE.

CoMMON CHALLENGES AND How To OVERCOME THEM

DESPITE ITS IMPORTANCE, DEVELOPING STRONG VERBAL EXPRESSION IN MATH PRESENTS SEVERAL COMMON HURDLES. MANY
STUDENTS FIND TRANSLATING WORD PROBLEMS INTO EQUATIONS PARTICULARLY DAUNTING, OFTEN DUE TO A LACK OF
FAMILIARITY WITH MATHEMATICAL LANGUAGE OR A TENDENCY TO RUSH THROUGH THE PROBLEM-SOLVING PROCESS.

AMBIGUITY IN LANGUAGE

ONE SIGNIFICANT CHALLENGE IS THE INHERENT AMBIGUITY THAT CAN SOMETIMES EXIST IN NATURAL LANGUAGE. W/ HILE
MATHEMATICAL LANGUAGE STRIVES FOR PRECISION, EVERYDAY PHRASING CAN BE OPEN TO INTERPRETATION. FOR EXAMPLE, “A
THIRD OF A NUMBER LESS 2" couLD BE INTERPRETED AS $\FRAC{ 1}H{ 3N - 2% or $\FRAC{ 1}{3}(N - 2)$, DEPENDING ON THE
INTENDED GROUPING.

TO OVERCOME THIS, STUDENTS MUST LEARN TO RECOGNIZE COMMON GRAMMATICAL STRUCTURES THAT INDICATE GROUPING,
SUCH AS COMMAS OR THE USE OF “THE SUM OF” OR "THE DIFFERENCE BETWEEN.” \W/HEN IN DOUBT, IT'S ALWAYS BEST TO SEEK
CLARIFICATION OR MAKE A REASONED ASSUMPTION AND NOTE IT.

OVER-RELIANCE ON KEYWORDS

A COMMON PITFALL IS AN OVER-RELIANCE ON KEYWORDS WITHOUT TRULY UNDERSTANDING THE CONTEXT. STUDENTS MIGHT
AUTOMATICALLY ASSOCIATE “OF” WITH MULTIPLICATION OR “I1S” WITH EQUALITY, BUT THIS ISN'T ALWAYS THE CASE,
ESPECIALLY IN MORE COMPLEX PROBLEMS. FOR EXAMPLE, IN “W/HAT 1S 509% ofF 100?”, “oF” INDEED MEANS MULTIPLICATION,
BUT IN “THE SUM OF Two NUMBERS IS 10,” “Is” MEANS EQUALITY.

THE SOLUTION LIES IN MOVING BEYOND SIMPLE KEYWORD MATCHING TO A DEEPER COMPREHENSION OF SENTENCE STRUCTURE AND
THE RELATIONSHIPS DESCRIBED. THIS REQUIRES CRITICAL THINKING ABOUT WHAT THE ENTIRE PHRASE OR SENTENCE IS CONVEYING.

FEAR OF MAKING MISTAKES

For MANY, THE FEAR OF MAKING A MISTAKE IN MATHEMATICS, PARTICULARLY WITH LANGUAGE, CAN BE PARALYZING. THiS



ANXIETY CAN PREVENT THEM FROM ATTEMPTING PROBLEMS OR FROM ARTICULATING THEIR THOUGHTS, FURTHER HINDERING
PROGRESS.

CREATING A SUPPORTIVE LEARNING ENVIRONMENT WHERE MISTAKES ARE VIEWED AS LEARNING OPPORTUNITIES IS CRUCIAL.
ENCOURAGING STUDENTS TO TRY, TO EXPRESS THEIR UNDERSTANDING EVEN IF IMPERFECT, AND TO ASK QUESTIONS WITHOUT
SHAME CAN HELP BUILD CONFIDENCE. EMPHASIZING THAT MATHEMATICAL COMMUNICATION IS A SKILL THAT IMPROVES WITH
PRACTICE, NOT AN INNATE TALENT, CAN ALSO ALLEVIATE PRESSURE.

DirFicuLTY WITH ABSTRACT CONCEPTS

VERBAL EXPRESSION IN MATH OFTEN REQUIRES GRAPPLING WITH ABSTRACT CONCEPTS, ESPECIALLY WHEN VARIABLES ARE
INTRODUCED. STUDENTS MIGHT STRUGGLE TO REPRESENT AN UNKNOWN QUANTITY WITH A LETTER AND THEN MANIPULATE IT
ACCORDING TO VERBAL INSTRUCTIONS.

USING ANALOGIES AND REAL-WORLD EXAMPLES CAN HELP DEMYSTIFY ABSTRACT CONCEPTS. FOR INSTANCE, WHEN INTRODUCING
VARIABLES, EXPLAIN THEM AS PLACEHOLDERS FOR UNKNOWN VALUES, LIKE A BLANK BOX IN A PUZZLE THAT NEEDS TO BE FILLED.
GRADUALLY INCREASING THE COMPLEXITY OF PROBLEMS AND PROVIDING AMPLE GUIDED PRACTICE CAN ALSO BUILD COMFORT
WITH ABSTRACTION.

ReAL-\W ORLD APPLICATIONS OF VERBAL EXPRESSION IN MATH

THE SKILLS DEVELOPED THROUGH VERBAL EXPRESSION IN MATH EXTEND FAR BEYOND THE CLASSROOM, PERMEATING COUNTLESS
ASPECTS OF OUR DAILY LIVES AND PROFESSIONAL CAREERS. THE ABILITY TO INTERPRET AND COMMUNICATE NUMERICAL
INFORMATION EFFECTIVELY IS A FUNDAMENTAL LIFE SKILL IN OUR INCREASINGLY DATA-DRIVEN WORLD.

PeErSONAL FINANCE AND BUDGETING

MANAGING PERSONAL FINANCES HEAVILY RELIES ON INTERPRETING AND APPLYING MATHEMATICAL INFORMATION. UNDERST ANDING
TERMS IN LOAN AGREEMENTS, INTERPRETING INTEREST RATE CHANGES, CALCULATING DISCOUNTS, AND BUDGETING ALL REQUIRE
TRANSLATING VERBAL DESCRIPTIONS OF FINANCIAL SITUATIONS INTO MATHEMATICAL ACTIONS. FOR EXAMPLE, UNDERSTANDING
A VERBAL DESCRIPTION OF A MORTGAGE PAYMENT SCHEDULE INVOLVES COMPREHENDING CONCEPTS LIKE PRINCIPAL, INTEREST,
AND AMORTIZATION.

\WHEN YOU READ ABOUT A “10% DISCOUNT ON ALL ITEMS,” YOU'RE USING VERBAL EXPRESSION TO UNDERSTAND THAT YOU
NEED TO CALCULATE 109 OF THE ORIGINAL PRICE AND SUBTRACT IT. SIMILARLY, BUDGETING INVOLVES TRANSLATING YOUR
INCOME AND EXPENSES, DESCRIBED IN WORDS, INTO A NUMERICAL PLAN.

Science, TECHNOLOGY, ENGINEERING, AND MATHEMATICS (STEM) FieLbs

INSTEM FIELDS, PRECISE MATHEMATICAL COMMUNICATION IS PARAMOUNT. SCIENTISTS USE VERBAL DESCRIPTIONS TO
FORMULATE HYPOTHESES THAT ARE THEN TRANSLATED INTO MATHEMATICAL MODELS AND EXPERIMENTS. ENGINEERS
COMMUNICATE COMPLEX DESIGNS AND CALCULATIONS THROUGH WRITTEN REPORTS AND VERBAL PRESENTATIONS, ENSURING
THAT TECHNICAL SPECIFICATIONS ARE UNDERSTOOD ACCURATELY.

For INSTANCE, A PHYSICIST MIGHT DESCRIBE A PHENOMENON USING WORDS, AND A MATHEMATICIAN WILL THEN TRANSLATE THAT
DESCRIPTION INTO AN EQUATION TO MODEL AND PREDICT ITS BEHAVIOR. THE CLARITY OF THE INITIAL VERBAL DESCRIPTION
DIRECTLY IMPACTS THE ACCURACY OF THE RESULTING MATHEMATICAL REPRESENTATION.



BusiNEss AND ECONOMICS

BUSINESSES RELY ON UNDERSTANDING MARKET TRENDS, FINANCIAL REPORTS, AND OPERATIONAL DATA, ALL OF WHICH ARE
PRESENTED AND ANALYZED USING MATHEMATICAL PRINCIPLES. ECONOMIC FORECASTS AND POLICY DECISIONS ARE BASED ON
INTERPRETING COMPLEX NUMERICAL DATA AND COMMUNICATING THEIR IMPLICATIONS EFFECTIVELY. EXECUTIVES NEED TO
UNDERSTAND VERBAL SUMMARIES OF SALES FIGURES, PROFIT MARGINS, AND INVESTMENT RETURNS.

CONSIDER A BUSINESS REPORT STATING, “OUR REVENUE INCREASED BY 159, LAST QUARTER, EXCEEDING PROJECTIONS BY 5%.”
A BUSINESS PROFESSIONAL NEEDS TO UNPACK THIS VERBAL STATEMENT TO UNDERSTAND THE FINANCIAL HEALTH OF THE
COMPANY AND MAKE INFORMED DECISIONS. THIS INVOLVES UNDERSTANDING PERCENTAGE INCREASES AND DEVIATIONS FROM
FORECASTS.

EVERYDAY PROBLEM-SOLVING

BEYOND FORMAL SETTINGS, VERBAL EXPRESSION IN MATH AIDS IN EVERYDAY PROBLEM~-SOLVING. \W/HETHER IT’S DIVIDING A PIZZA
EVENLY AMONG FRIENDS, CALCULATING TRAVEL TIME BASED ON DISTANCE AND SPEED, OR UNDERSTANDING RECIPES THAT REQUIRE
SCALING INGREDIENT QUANTITIES, THESE TASKS ALL INVOLVE TRANSLATING VERBAL INSTRUCTIONS INTO MATHEMATICAL
OPERATIONS.

EVEN SEEMINGLY SIMPLE TASKS LIKE FOLLOWING DIRECTIONS TO A LOCATION MIGHT INVOLVE ESTIMATING DISTANCES OR TIME,
USING MATHEMATICAL REASONING DERIVED FROM VERBAL CUES. THE MORE ADEPT YOU ARE AT TRANSLATING WORDS INTO
NUMBERS AND VICE VERSA, THE MORE EFFECTIVELY YOU CAN NAVIGATE THESE COMMON CHALLENGES.

CoNCLUSION

MASTERING VERBAL EXPRESSION IN MATH IS AN ONGOING JOURNEY, NOT A DESTINATION. IT’S THE SKILL THAT ALLOWS US TO
TRULY INTERACT WITH AND UNDERSTAND THE MATHEMATICAL WORLD, TRANSFORMING ABSTRACT SYMBOLS INTO MEANINGFUL
CONCEPTS AND PRACTICAL SOLUTIONS. BY FOCUSING ON VOCABULARY, PRACTICING TRANSLATION, AND ACTIVELY EXPLAINING
OUR REASONING, WE BUILD A ROBUST FOUNDATION FOR ACADEMIC SUCCESS AND FOR NAVIGATING AN INCREASINGLY
QUANTITATIVE WORLD. THE ABILITY TO BRIDGE THE GAP BETWEEN LANGUAGE AND NUMBERS IS A POWERFUL ASSET, UNLOCKING
DEEPER COMPREHENSION AND EMPOWERING US TO SOLVE PROBLEMS WITH GREATER CONFIDENCE AND CLARITY.

FREQUENTLY Askep QuesTions (FAQ)

Q: WHAT IS THE MOST COMMON DIFFICULTY STUDENTS FACE WITH VERBAL EXPRESSION
IN MATH?

A: THE MOST COMMON DIFFICULTY STUDENTS FACE IS ACCURATELY TRANSLATING WORD PROBLEMS INTO CORRECT
MATHEMATICAL EQUATIONS OR EXPRESSIONS. THIS OFTEN STEMS FROM A LACK OF FAMILIARITY WITH MATHEMATICAL
VOCABULARY, MISINTERPRETING KEYWORDS, OR NOT FULLY GRASPING THE RELATIONSHIPS BETWEEN THE QUANTITIES DESCRIBED
IN THE PROBLEM.

QI How CAN | IMPROVE MY UNDERSTANDING OF MATHEMATICAL VOCABULARY?

A: To IMPROVE YOUR MATHEMATICAL VOCABULARY, ACTIVELY CREATE AND USE A PERSONAL GLOSSARY OR FLASHCARDS FOR
NEW TERMS. \W/HEN ENCOUNTERING A NEW \WORD, DEFINE IT, WRITE DOWN EXAMPLES, AND TRY TO USE IT IN YOUR OWN
SENTENCES. REGULARLY REVIEWING THESE TERMS WILL HELP SOLIDIFY THEIR MEANING.



Q: IS IT IMPORTANT TO UNDERSTAND THE ORDER OF OPERATIONS WHEN TRANSLATING
VERBAL EXPRESSIONS?

A: ABSOLUTELY. THE ORDER OF OPERATIONS (PEMDAS/BODMAS) IS CRITICAL BECAUSE THE WAY A VERBAL EXPRESSION IS
PHRASED OFTEN DICTATES THE SEQUENCE OF OPERATIONS. FOR EXAMPLE, “TWICE THE SUM OF X AND 5" IMPLIES ADDING X AND
5 FIRST, THEN MULTIPLYING BY 2, WHICH IS WRITTEN AS $2(x+5)$. MISINTERPRETING THE PHRASING CAN LEAD TO AN
INCORRECT ORDER OF OPERATIONS AND, THEREFORE, AN INCORRECT MATHEMATICAL EXPRESSION.

QI How CAN | HELP A CHILD DEVELOP BETTER VERBAL EXPRESSION SKILLS IN MATH?

A: ENCOURAGE CHILDREN TO “TALK THROUGH" THEIR MATH PROBLEMS. ASK THEM TO EXPLAIN WHAT THE PROBLEM IS ASKING,
WHAT INFORMATION THEY HAVE, AND HOW THEY PLAN TO SOLVE IT. USE REAL-WORLD EXAMPLES AND HANDS-ON ACTIVITIES
TO MAKE MATHEMATICAL CONCEPTS MORE TANGIBLE. CREATING A SAFE SPACE FOR THEM TO ASK QUESTIONS AND MAKE
MISTAKES IS ALSO VITAL.

Q: WHAT IS THE DIFFERENCE BETWEEN AN ALGEBRAIC EXPRESSION AND A VERBAL
EXPRESSION?

A: A VERBAL EXPRESSION IS A MATHEMATICAL IDEA DESCRIBED USING WORDS, SUCH AS “FIVE MORE THAN A NUMBER.” AN
ALGEBRAIC EXPRESSION IS THE SYMBOLIC REPRESENTATION OF THAT IDEA, SUCH AS $N+6$, WHERE ‘N’ REPRESENTS THE
UNKNOWN NUMBER. THE PROCESS OF CONVERTING BETWEEN THESE TWO FORMS IS A CORE COMPONENT OF VERBAL EXPRESSION IN
MATH.

Q: CAN YOU GIVE AN EXAMPLE OF A COMPLEX VERBAL EXPRESSION AND ITS
TRANSLATION?

A: CeRTAINLY. CONSIDER THE VERBAL EXPRESSION: “ THREE TIMES THE DIFFERENCE BETWEEN A NUMBER AND SEVEN, DECREASED BY
FIFTEEN.” THIS TRANSLATES TO THE ALGEBRAIC EXPRESSION $3(x-7) - 15%. HERE, “THE DIFFERENCE BETWEEN A NUMBER AND
SEVEN" 1S $x-7$, “THREE TIMES THAT DIFFERENCE” IS $3(X-7)$, AND “DECREASED BY FIFTEEN” MEANS SUBTRACTING 15.

Q: How DOES VERBAL EXPRESSION IN MATH RELATE TO GEOMETRY?

AN GEOMETRY, VERBAL EXPRESSION IS USED TO DESCRIBE SHAPES, THEIR PROPERTIES, AND RELATIONSHIPS BETWEEN THEM. For
INSTANCE, THE VERBAL DESCRIPTION “A POLYGON WITH FOUR EQUAL SIDES AND FOUR RIGHT ANGLES” TRANSLATES TO THE
GEOMETRIC SHAPE OF A SQUARE. FORMULAS FOR AREA AND PERIMETER ARE OFTEN FIRST UNDERSTOOD THROUGH VERBAL
EXPLANATIONS BEFORE BEING REPRESENTED SYMBOLICALLY.
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