KEY WORDS IN MATH PROBLEM SOLVING

KEY WORDS IN MATH PROBLEM SOLVING PLAY A CRUCIAL ROLE IN UNDERSTANDING AND EFFECTIVELY TACKLING MATHEMATICAL
QUESTIONS. RECOGNIZING THESE KEY TERMS HELPS STUDENTS IDENTIFY WHAT OPERATIONS OR CONCEPTS ARE REQUIRED TO
SOLVE A PROBLEM ACCURATELY. THIS ARTICLE EXPLORES THE SIGNIFICANCE OF KEY WORDS, HOW THEY FUNCTION IN DIFFERENT
TYPES OF MATH PROBLEMS, AND STRATEGIES TO INTERPRET AND USE THEM EFFICIENTLY. BY MASTERING THE VOCABULARY
ASSOCIATED WITH MATH PROBLEM SOLVING, LEARNERS CAN ENHANCE THEIR COMPREHENSION AND IMPROVE PROBLEM-SOLVING
SKILLS. ADDITIONALLY, THIS GUIDE PROVIDES EXAMPLES OF COMMON KEY\WORDS AND THEIR MEANINGS TO ASSIST IN DEVELOPING
A SYSTEMATIC APPROACH TO SOLVING MATH PROBLEMS. THE FOLLOWING SECTIONS WILL DELVE INTO THE DEFINITION,
CATEGORIES, AND PRACTICAL APPLICATIONS OF KEY WORDS IN MATH PROBLEM SOLVING.

o UNDERSTANDING KEY W/ ORDS IN MATH PROBLEM SOLVING

CoMMoN CATEGORIES OoF MATH Key W orDs

® STRATEGIES FOR IDENTIFYING AND USING KEY W ORrRDS

e ExAMPLES oF KEy WoRDS IN VARIOUS MATH PROBLEMS

IMPROVING MATH PROBLEM SOLVING SKILLS THROUGH KEYWORD RECOGNITION

UNDERSTANDING KEY W ORDS IN MATH PROBLEM SOLVING

KEY WORDS IN MATH PROBLEM SOLVING ARE SPECIFIC TERMS OR PHRASES THAT INDICATE THE MATHEMATICAL OPERATIONS OR
CONCEPTS NEEDED TO APPROACH AND SOLVE A PROBLEM. THESE WORDS SERVE AS CLUES THAT GUIDE LEARNERS THROUGH THE
PROBLEM-SOLVING PROCESS BY HIGHLIGHTING IMPORTANT INFORMATION AND SUGGESTING APPROPRIATE METHODS. FOR
INSTANCE, WORDS LIKE “SUM” OR “TOTAL” TYPICALLY SIGNAL ADDITION, WHILE “DIFFERENCE” INDICATES SUBTRACTION.
\UNDERSTANDING THESE KEY WORDS IS ESSENTIAL BECAUSE MATH PROBLEMS OFTEN PRESENT INFORMATION IN WORD FORM RATHER
THAN EQUATIONS.

EFFECTIVE PROBLEM SOLVING RELIES ON ACCURATELY INTERPRETING THESE KEY WORDS TO TRANSLATE A WORD PROBLEM INTO
MATHEMATICAL EXPRESSIONS. W/ITHOUT RECOGNIZING THE CORRECT KEYWORDS, STUDENTS MAY MISINTERPRET THE PROBLEM OR
APPLY INCORRECT OPERATIONS, LEADING TO ERRORS. THEREFORE, DEVELOPING FAMILIARITY WITH COMMON KEYWORDS ENHANCES
COMPREHENSION AND PROMOTES LOGICAL REASONING IN MATH.

THe RoLE oF KEyworDS IN COMPREHENSION

KEYWORDS HELP BREAK DOWN COMPLEX PROBLEMS BY EMPHASIZING CRITICAL ELEMENTS, THEREBY IMPROVING COMPREHENSION.
THEY ALLOW STUDENTS TO FOCUS ON WHAT THE PROBLEM SPECIFICALLY ASKS FOR, DISTINGUISHING BETWEEN RELEVANT AND
IRRELEVANT DETAILS. THIS FOCUS IS VITAL IN WORD PROBLEMS WHERE EXTRANEOUS INFORMATION MAY BE PRESENT. By
IDENTIFYING KEYWORDS, STUDENTS CAN ISOLATE NECESSARY DATA AND STRUCTURE THEIR APPROACH EFFICIENTLY.

KeyworDs AS OPERATION INDICATORS

MANY KEYWORDS DIRECTLY CORRESPOND TO ARITHMETIC OPERATIONS OR MATHEMATICAL FUNCTIONS. IDENTIFYING THESE
\WORDS ENABLES STUDENTS TO DETERMINE WHETHER TO ADD, SUBTRACT, MULTIPLY, DIVIDE, OR USE MORE ADVANCED
OPERATIONS. THIS OPERATIONAL GUIDANCE IS FUNDAMENTAL FOR CONVERTING VERBAL DESCRIPTIONS INTO CORRECT
MATHEMATICAL FORMULAS OR EQUATIONS.



CoMMoN CATEGORIES oF MATH KEy W oRrDsS

KEY WORDS IN MATH PROBLEM SOLVING CAN BE CLASSIFIED INTO VARIOUS CATEGORIES DEPENDING ON THE TYPE OF OPERATION
OR MATHEMATICAL CONCEPT THEY REPRESENT. RECOGNIZING THESE CATEGORIES HELPS STREAMLINE THE PROBLEM-SOLVING
PROCESS AND ENSURES A SYSTEMATIC APPROACH TO INTERPRETING MATH PROBLEMS.

ADDITION AND SUBTRACTION KEY\WORDS

ADDITION AND SUBTRACTION ARE THE MOST BASIC OPERATIONS, AND THEIR KEY WORDS OFTEN RELATE TO COMBINING OR
COMPARING QUANTITIES. COMMON KEYWORDS IN THIS CATEGORY INCLUDE:

e SuM

e ToTAL

e PLUS

¢ MORE THAN
® |NCREASE
o DIFFERENCE
e |ESS THAN
® SUBTRACT
o DECREASE

o FEWER

MULTIPLICATION AND DiviSioN KEYWORDS

MULTIPLICATION AND DIVISION KEYWORDS INDICATE REPEATED ADDITION OR PARTITIONING OF QUANTITIES. THESE WORDS GUIDE
THE SOLVER TOWARDS GROUPING OR SHARING CONCEPTS. KEY WORDS INCLUDE:

e ProDUCT
* TIMES

e MULTIPLY
e TwICE

e EACH

e PErR

e DIVIDE

o QUOTIENT

o HALF



o SpLIT

CoMPARISON AND RELATIONSHIP KEYWORDS

SOME PROBLEMS REQUIRE COMPARING VALUES OR UNDERSTANDING RELATIONSHIPS BETWEEN QUANTITIES. KEYWORDS IN THIS
GROUP HELP IDENTIFY THESE SCENARIOS:

o GREATER THAN
e | ESS THAN

e EQUAL TO

o DIFFERENCE

® RATIO

® PERCENT

FrRACTION

GEOMETRY AND MEASUREMENT KEYWORDS

IN GEOMETRY AND MEASUREMENT PROBLEMS, KEYWORDS OFTEN RELATE TO SHAPES, SIZES, AND UNITS. THESE TERMS HELP
IDENTIFY THE PROPERTIES OR FORMULAS NEEDED:

® PERIMETER
e AREA

* VOLUME
® RADIUS

e DIAMETER
o HEIGHT

e BAsE

® | ENGTH

o \WIDTH

STRATEGIES FOR IDENTIFYING AND USING KEY \W ORDS

KNOWING KEY WORDS IS ONLY THE FIRST STEP;, APPLYING EFFECTIVE STRATEGIES TO INTERPRET AND USE THEM IS ESSENTIAL FOR
SUCCESSFUL MATH PROBLEM SOLVING. THESE STRATEGIES HELP IN ACCURATELY TRANSLATING WORD PROBLEMS INTO
MATHEMATICAL EXPRESSIONS.



CAREFUL READING AND HIGHLIGHTING

ONE EFFECTIVE STRATEGY IS TO READ THE PROBLEM CAREFULLY AND HIGHLIGHT OR UNDERLINE THE KEY WORDS. THIS VISUAL
EMPHASIS HELPS IN FOCUSING ATTENTION ON IMPORTANT CLUES AND REDUCES THE CHANCES OF OVERLOOKING CRITICAL
INFORMATION. HIGHLIGHTING ALSO FACILITATES EASIER REFERENCE DURING CALCULATIONS.

CLASSIFYING KEYWORDS BY OPERATION

AFTER IDENTIFYING KEY WORDS, CLASSIFYING THEM ACCORDING TO THEIR ASSOCIATED OPERATIONS OR CONCEPTS SUPPORTS
ORGANIZED THINKING. THIS CLASSIFICATION ENABLES LEARNERS TO DETERMINE THE SEQUENCE OF STEPS REQUIRED AND APPLY THE
CORRECT ARITHMETIC OR ALGEBRAIC PROCEDURES.

REPHRASING THE PROBLEM

REWRITING THE PROBLEM IN SIMPLER TERMS USING IDENTIFIED KEY\WORDS CAN CLARIFY THE PROBLEM’S REQUIREMENTS.
P ARAPHRASING HELPS IN UNDERSTANDING WHAT IS BEING ASKED AND ENSURES THAT THE SOLVER IS ALIGNED WITH THE PROBLEM’S
OBJECTIVES.

CRrREATING EQUATIONS FROM KEYWORDS

BY TRANSLATING KEYWORDS INTO MATHEMATICAL SYMBOLS AND OPERATIONS, STUDENTS CAN FORM EQUATIONS OR
EXPRESSIONS THAT REPRESENT THE PROBLEM. THIS STEP IS CRUCIAL FOR FORMAL PROBLEM SOLVING AND LEADS TO ACCURATE
COMPUTATION AND SOLUTION FINDING.

ExAMPLES oF KEy WoRrDs IN V ARIOUS MATH PROBLEMS

[LLUSTRATING KEY WORDS THROUGH EXAMPLES ENHANCES UNDERSTANDING OF THEIR PRACTICAL APPLICATION IN DIFFERENT
MATHEMATICAL CONTEXTS. BELOW ARE EXAMPLES CATEGORIZED BY PROBLEM TYPE.

BAsic ARITHMETIC W ORD PROBLEM EXAMPLE

ExAmPLE: " JANE HAS 5 APPLES AND BUYS 3 MORE. HOW MANY APPLES DOES SHE HAVE NOW?”

m"won " on

Key woRrDs: “HAS,” “BUYS,” “MORE” INDICATE ADDITION, SIGNALING THE OPERATION 5 + 3.

MULTIPLICATION W ORD PROBLEM EXAMPLE

ExampLE: " THERE ARE 4 BASKETS WITH &6 ORANGES EACH. HOW MANY ORANGES ARE THERE IN TOTAL?”

" on

Key worDs: “EACH,” “TOTAL" DIRECT THE SOLVER TO MULTIPLY 4 X 6.

DivisioN W orD PROBLEM ExAMPLE

EXAMPLE: " A CAKE IS CUT INTO 8 EQUAL SLICES. IF 2 SLICES ARE EATEN, HOW MANY SLICES REMAINP”

Key worps: “EQUAL,” “sLICES,” “REMAIN” SUGGEST DIVISION AND SUBTRACTION CONCEPTS.



GEOMETRY W ORD PROBLEM EXAMPLE

ExampLE: "FIND THE AREA OF A RECTANGLE WITH A LENGTH oF 10 UNITS AND WIDTH OF 5 UNITS.”

" n

Key worDs: “AReA,” “LENGTH,” “WIDTH” INDICATE THE FORMULA TO MULTIPLY LENGTH BY WIDTH.

IMPROVING MATH PROBLEM SOLVING SKILLS THROUGH KEYWORD
RECOGNITION

CONSISTENT PRACTICE IN IDENTIFYING AND INTERPRETING KEY WORDS IN MATH PROBLEM SOLVING SIGNIFICANTLY ENHANCES
OVERALL MATHEMATICAL PROFICIENCY. THIS SKILL PROMOTES QUICKER COMPREHENSION, REDUCES ERRORS, AND BUILDS
CONFIDENCE IN APPROACHING VARIOUS TYPES OF PROBLEMS.

PrAcTICE WITH DIVERSE PROBLEMS

EXPOSURE TO A WIDE RANGE OF MATH PROBLEMS INVOLVING DIFFERENT KEY\WORDS STRENGTHENS RECOGNITION AND
APPLICATION SKILLS. PRACTICING DIVERSE PROBLEMS HELPS LEARNERS BECOME FAMILIAR WITH VARIOUS KEYWORD CONTEXTS
AND USAGES.

DeveLoPING CRITICAL THINKING

ANALYZING HOW KEYWORDS INFLUENCE PROBLEM-SOLVING STEPS NURTURES CRITICAL THINKING ABILITIES. UNDERSTANDING THE
RELATIONSHIP BETWEEN LANGUAGE AND MATHEMATICAL OPERATIONS ENCOURAGES LOGICAL REASONING AND DEEPER
CONCEPTUAL GRASP.

UTILizING KEYWORD LISTS AND RESOURCES

MAINTAINING LISTS OF COMMON KEYWORDS AND THEIR MEANINGS SERVES AS A VALUABLE REFERENCE TOOL. USING THESE
RESOURCES DURING STUDY SESSIONS AIDS RETENTION AND REINFORCES LEARNING.

INCORPORATING KEYWORD IDENTIFICATION IN TEACHING

EDUCATIONAL APPROACHES THAT EMPHASIZE KEYWORD RECOGNITION SUPPORT LEARNERS IN MASTERING PROBLEM SOLVING.
INSTRUCTORS CAN INTEGRATE KEYWORD-FOCUSED EXERCISES TO IMPROVE STUDENTS” ANALYTICAL SKILLS AND MATHEMATICAL
LITERACY.

FREQUENTLY AskeD QUESTIONS

\W/HAT ARE KEY WORDS IN MATH PROBLEM SOLVING?

KEY WORDS IN MATH PROBLEM SOLVING ARE SPECIFIC TERMS OR PHRASES IN A PROBLEM THAT INDICATE THE MATHEMATICAL
OPERATIONS OR CONCEPTS NEEDED TO FIND THE SOLUTION.

\WHY ARE KEY WORDS IMPORTANT IN SOLVING MATH PROBLEMS?

KEY WORDS HELP IDENTIFY THE TYPE OF OPERATION OR METHOD REQUIRED, SUCH AS ADDITION, SUBTRACTION, MULTIPLICATION,
OR DIVISION, MAKING IT EASIER TO UNDERSTAND AND SOLVE THE PROBLEM CORRECTLY.



CAN YOU GIVE EXAMPLES OF COMMON KEY WORDS FOR ADDITION?

COMMON KEY WORDS FOR ADDITION INCLUDE ‘TOTAL,” 'SUM,” “IN ALL,” "COMBINED,” AND ‘TOGETHER.” THESE WORDS SIGNAL

7
THAT QUANTITIES SHOULD BE ADDED.

\WHAT KEY WORDS OFTEN INDICATE SUBTRACTION IN MATH PROBLEMS?

W ORDS LIKE ‘DIFFERENCE,” ‘LESS,” ‘REMAIN,” ‘FEWER,” AND 'DECREASE’ TYPICALLY INDICATE THAT SUBTRACTION IS NEEDED.

How CAN IDENTIFYING KEY WORDS IMPROVE A STUDENT'S PROBLEM-SOLVING SKILLS?

BY RECOGNIZING KEY WORDS, STUDENTS CAN QUICKLY DETERMINE THE APPROPRIATE OPERATIONS, REDUCING CONFUSION AND
IMPROVING ACCURACY AND EFFICIENCY IN SOLVING MATH PROBLEMS.

ARE KEY WORDS ALWAYS RELIABLE FOR SOLVING MATH PROBLEMS?

W/HILE KEY WORDS ARE HELPFUL, THEY ARE NOT ALWAYS FOOLPROOF. IT'S IMPORTANT TO READ THE ENTIRE PROBLEM
CAREFULLY AND UNDERSTAND THE CONTEXT, AS SOME PROBLEMS MAY USE KEY WORDS IN DIFFERENT WAYS.

\WHAT STRATEGIES CAN HELP STUDENTS EFFECTIVELY USE KEY WORDS IN MATH
PROBLEM SOLVING?

STUDENTS CAN PRACTICE IDENTIFYING KEY WORDS IN VARIOUS PROBLEMS, CREATE LISTS OF COMMON KEY WORDS WITH THEIR
ASSOCIATED OPERATIONS, AND COMBINE KEY WORD ANALYSIS WITH PROBLEM CONTEXT TO CHOOSE THE CORRECT SOLVING
METHOD.

ADDITIONAL RESOURCES

1. "How 1o SoL Ve IT: A New ASPECT oF MATHEMATICAL MeTHOD” BY GEORGE PP LyA

THIS CLASSIC BOOK INTRODUCES A SYSTEMATIC APPROACH TO SOLVING MATHEMATICAL PROBLEMS. P[?] LYA PRESENTS
STRATEGIES SUCH AS UNDERSTANDING THE PROBLEM, DEVISING A PLAN, CARRYING OUT THE PLAN, AND REVIEWING THE SOLUTION.
IT IS HIGHLY ACCESSIBLE AND ENCOURAGES CREATIVE THINKING, MAKING IT A FOUNDATIONAL READ FOR STUDENTS AND
EDUCATORS ALIKE.

2. “THe ART AND CRAFT OF ProBLEM SoLviING” BY PAUL ZEITZ

ZEITZ’S BOOK BLENDS MATHEMATICAL THEORY WITH PRACTICAL PROBLEM-SOLVING TECHNIQUES. |T COVERS A WIDE RANGE OF
TOPICS INCLUDING HEURISTICS, PATTERN RECOGNITION, AND PROOF STRATEGIES, ACCOMPANIED BY CHALLENGING PROBLEMS AND
DETAILED SOLUTIONS. THIS BOOK IS IDEAL FOR THOSE LOOKING TO DEEPEN THEIR ANALYTICAL SKILLS AND ENJOY THE BEAUTY
OF MATHEMATICS.

3. "ProBLEM-SOLVING STRATEGIES” BY ARTHUR ENGEL

ENGEL OFFERS AN EXTENSIVE COLLECTION OF PROBLEM-SOLVING METHODS USED IN COMPETITIONS AND MATHEMATICAL
RESEARCH. THE BOOK EMPHASIZES LOGICAL REASONING, COMBINATORICS, GEOMETRY, AND NUMBER THEORY, PROVIDING
NUMEROUS EXERCISES FOR PRACTICE. |T’S A VALUABLE RESOURCE FOR ADVANCED LEARNERS AIMING TO EXCEL IN MATHEMATICAL
CONTESTS.

4. "THINKING MATHEMATICALLY " BY JOHN MASON, L EONE BURTON, AND KAYE STACEY

THIS BOOK EXPLORES THE MINDSET NECESSARY FOR EFFECTIVE PROBLEM SOLVING IN MATHEMATICS. |T ENCOURAGES LEARNERS TO
ASK QUESTIONS, MAKE CONJECTURES, AND USE MULTIPLE STRATEGIES TO APPROACH PROBLEMS. THE AUTHORS PROVIDE A
RANGE OF ACTIVITIES THAT STIMULATE CRITICAL THINKING AND CREATIVITY.

5. "MATHEMATICAL ProBLEM SoLVING” BY ALAN H. SCHOENFELD

SCHOENFELD INVESTIGATES THE COGNITIVE PROCESSES BEHIND SOLVING MATH PROBLEMS, COMBINING THEORY WITH PRACTICAL
EXAMPLES. THE BOOK DISCUSSES STRATEGIES, HEURISTICS, AND THE ROLE OF METACOGNITION IN UNDERSTANDING AND SOLVING
COMPLEX PROBLEMS. |T IS PARTICULARLY USEFUL FOR EDUCATORS AND RESEARCHERS INTERESTED IN MATH EDUCATION.



"/

6. “A MATHEMATICIAN'S LAMENT: How ScHooL CHEATS Us OuT oF OUr MoST FASCINATING AND IMAGINATIVE ART ForM”
BY PAuL LOCKHART

LOCKHART CRITIQUES TRADITIONAL MATH EDUCATION AND ADVOCATES FOR A MORE PROBLEM-CENTERED, CREATIVE APPROACH
TO LEARNING MATHEMATICS. THROUGH ENGAGING NARRATIVES, HE HIGHLIGHTS THE BEAUTY AND JOY OF MATHEMATICAL
PROBLEM SOLVING. THIS BOOK INSPIRES BOTH TEACHERS AND STUDENTS TO RETHINK HOW MATH IS TAUGHT AND EXPERIENCED.

7. "MATHEMATICS AND PLAUSIBLE REASONING” BY GEORGE PlF] LyA

IN THIS TWO-VOLUME WORK, P[] LYA DELVES INTO INDUCTIVE REASONING AND THE ART OF MAKING EDUCATED GUESSES IN
MATHEMATICS. THE BOOK EMPHASIZES THE PLAUSIBILITY AND INTUITION BEHIND PROBLEM-SOLVING STEPS RATHER THAN RIGID
FORMAL PROOFS. IT IS A VALUABLE COMPANION FOR THOSE INTERESTED IN THE THOUGHT PROCESSES BEHIND MATHEMATICAL
DISCOVERY.

8. “ProsLEM SoLVING THROUGH ProBLEMS” BY L oReN C. L ARSON

L ARSON’S BOOK PRESENTS A WIDE RANGE OF PROBLEMS THAT ENCOURAGE THE DEVELOPMENT OF VERSATILE PROBLEM-SOLVING
SKILLS. EACH CHAPTER INTRODUCES KEY IDEAS AND TECHNIQUES, FOLLOWED BY PROBLEMS THAT REQUIRE CREATIVE
APPLICATION. |T’S WELL-SUITED FOR STUDENTS PREPARING FOR MATH COMPETITIONS AND THOSE LOOKING TO SHARPEN THEIR
REASONING ABILITIES.

9. “THE STANFORD MATHEMATICS PrOBLEM Book: WiTH HINTS AND SoLUTIONS” BY GEORGE PP LyA AND_JEREMY KILPATRICK
THIS COLLECTION OFFERS CHALLENGING PROBLEMS FROM STANFORD UNIVERSITY EXAMS, COMPLETE WITH HINTS AND DETAILED
SOLUTIONS. THE PROBLEMS SPAN VARIOUS MATHEMATICAL DOMAINS AND EMPHASIZE LOGICAL THINKING AND STRATEGY. T
SERVES AS AN EXCELLENT TOOL FOR STUDENTS SEEKING RIGOROUS PRACTICE AND INSIGHT INTO ADVANCED PROBLEM SOLVING.
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