COLLEGE ALGEBRA PROBABILITY CONCEPTS FOR ADULT
LEARNERS

COLLEGE ALGEBRA PROBABILITY CONCEPTS FOR ADULT LEARNERS OFTEN SPARKS A MIX OF CURIOSITY AND TREPIDATION, BUT
UNDERSTANDING THESE FUNDAMENTAL IDEAS IS SURPRISINGLY ACCESSIBLE AND INCREDIBLY USEFUL. WHETHER YOU'RE REVISITING
MATH FOR CAREER ADVANCEMENT, PERSONAL ENRICHMENT, OR SIMPLY TO MAKE SENSE OF THE WORLD AROUND YOU, GRASPING
PROBABILITY EMPOWERS YOU TO MAKE INFORMED DECISIONS IN THE FACE OF UNCERTAINTY. THIS ARTICLE WILL GUIDE YOU
THROUGH THE CORE CONCEPTS, FROM THE BASIC DEFINITION OF PROBABILITY TO MORE COMPLEX IDEAS LIKE CONDITIONAL
PROBABILITY AND PROBABILITY DISTRIBUTIONS, ALL EXPLAINED WITH ADULT LEARNERS IN MIND. W/ELL DEMYSTIFY THE JARGON
AND BREAK DOWN SEEMINGLY DAUNTING TOPICS INTO MANAGEABLE PIECES, ILLUSTRATING EACH WITH RELATABLE EXAMPLES.
YOU’LL DISCOVER HOW THESE PRINCIPLES UNDERPIN EVERY THING FROM WEATHER FORECASTS AND GAME STRATEGIES TO
FINANCIAL PLANNING AND RISK ASSESSMENT.
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UUNDERSTANDING THE BASICS OF PROBABILITY

AT ITS HEART, PROBABILITY IS SIMPLY THE STUDY OF CHANCE. IT'S A WAY TO QUANTIFY THE LIKELIHOOD OF AN EVENT
OCCURRING. THINK ABOUT FLIPPING A COIN; YOU KNOW THERE'S A 50% CHANCE IT WILL LAND ON HEADS AND A 509, CHANCE
IT WILL LAND ON TAILS. THIS INTUITIVE UNDERSTANDING FORMS THE BEDROCK OF ALL PROBABILITY CONCEPTS. FOR ADULT
LEARNERS, SEEING HOW THESE SIMPLE IDEAS SCALE UP TO MORE COMPLEX SCENARIOS IS KEY TO BUILDING CONFIDENCE.

W/E USE PROBABILITY TO MAKE PREDICTIONS, EVEN WHEN WE CAN'T BE ABSOLUTELY CERTAIN ABOUT THE OUTCOME. IT'S NOT
ABOUT PREDICTING THE FUTURE WITH ]OOO/O ACCURACY, BUT RATHER ABOUT UNDERSTANDING THE RANGE OF POSSIBILITIES
AND THE LIKELIHOOD ASSOCIATED WITH EACH. THIS PROBABILISTIC THINKING IS A POWERFUL TOOL IN NAVIGATING A WORLD
FILLED WITH INHERENT RANDOMNESS.

Key TERMINOLOGY IN PROBABILITY

BEFORE WE DIVE DEEPER, LET'S GET ACQUAINTED WITH SOME ESSENTIAL TERMS. HAVING A SOLID GRASP OF THIS VOCABULARY
WILL MAKE UNDERSTANDING THE MORE COMPLEX CONCEPTS MUCH EASIER.

® EXPERIMENT: THIS IS ANY PROCESS THAT INVOLVES CHANCE AND HAS A WELL-DEFINED SET OF POSSIBLE OUTCOMES.
THINK OF ROLLING A DIE OR DRAWING A CARD FROM A DECK.

e OUTCOME: A SINGLE POSSIBLE RESULT OF AN EXPERIMENT. FOR ROLLING A DIE, AN OUTCOME COULD BE ROLLING A 3.

® SAMPLE SPACE: THE SET OF ALL POSSIBLE OUTCOMES FOR AN EXPERIMENT. FOR ROLLING A DIE, THE SAMPLE SPACE IS



{1,2,3,4,5, 6}

o EVENT: A COLLECTION OF ONE OR MORE OUTCOMES FROM THE SAMPLE SPACE. FOR EXAMPLE, ROLLING AN EVEN NUMBER
ON A DIE IS AN EVENT CONSISTING OF THE OUTCOMES {2, 4, 63.

® PROBABILITY: A NUMERICAL MEASURE OF THE LIKELIHOOD OF AN EVENT OCCURRING, EXPRESSED AS A NUMBER BETWEEN 0
AND ], INCLUSIVE. A PROBABILITY OF O MEANS THE EVENT IS IMPOSSIBLE, WHILE A PROBABILITY OF 1 MEANS THE EVENT
IS CERTAIN.

THESE TERMS MIGHT SEEM BASIC, BUT THEY ARE THE BUILDING BLOCKS FOR EVERYTHING ELSE IN PROBABILITY. UNDERST ANDING
THE DIFFERENCE BETWEEN AN OUTCOME AND AN EVENT, AND KNOWING WHAT CONSTITUTES THE SAMPLE SPACE, IS CRUCIAL FOR
SETTING UP AND SOLVING PROBABILITY PROBLEMS CORRECTLY.

CALCULATING PROBABILITIES

THE MOST FUNDAMENTAL WAY TO CALCULATE PROBABILITY, ESPECIALLY IN CASES WITH EQUALLY LIKELY OUTCOMES, IS USING
THE FORMULA: PROBABILITY OF AN EVENT = (NUMBER OF FAVORABLE oUTCOMES) / (TOTAL NUMBER OF POSSIBLE OUTCOMES ).

LET’S CONSIDER AN EXAMPLE THAT’S EASY FOR ADULT LEARNERS TO PICTURE. IMAGINE A BAG CONTAINING 5 RED MARBLES AND
3 BLUE MARBLES. |F YOU WERE TO RANDOMLY PICK ONE MARBLE, WHAT IS THE PROBABILITY OF PICKING A RED MARBLE? THERE
ARE 5 FAVORABLE OUTCOMES (THE RED MARBLES) AND A TOTAL OF 8 POSSIBLE OUTCOMES (5 RED + 3 BLUE). THEREFORE, THE
PROBABILITY OF PICKING A RED MARBLE IS 5/8.

CONVERSELY, THE PROBABILITY OF PICKING A BLUE MARBLE WOULD BE 3/8. NOTICE THAT THE SUM OF THESE PROBABILITIES
(5/8 + 3/8) EQUALS 8/8, 0r 1. THIS ILLUSTRATES A KEY PRINCIPLE: THE SUM OF PROBABILITIES OF ALL POSSIBLE,
MUTUALLY EXCLUSIVE OUTCOMES IN A SAMPLE SPACE MUST EQUAL 1.

UNDERSTANDING PROBABILITY V ALUES

[T’S IMPORTANT TO REMEMBER WHAT THE NUMBERS REPRESENTING PROBABILITY ACTUALLY SIGNIFY. A PROBABILITY EXPRESSED
AS A DECIMAL OR FRACTION CAN ALSO BE CONVERTED INTO A PERCENTAGE, WHICH MANY FIND MORE INTUITIVE.

o A ProBABILITY OF 0.5, 0R 1/2, MEANS THERE IS A 50% CHANCE OF THE EVENT OCCURRING.
e A ProBABILITY OF 0.75, or 3/4, INDICATES A 759 CHANCE.
o A ProBABILITY OF 0.2, 0r 1/5, MEANS THERE IS A 20% CHANCE.

THESE VALUES HELP US COMPARE THE LIKELIHOOD OF DIFFERENT EVENTS. IF EVENT A HAS A PROBABILITY OF 0.8 AND EVENT B
HAS A PROBABILITY OF 03, WE CAN CONFIDENTLY SAY THAT EVENT A IS MUCH MORE LIKELY TO OCCUR THAN EVENT B.

TYPES OF PROBABILITY

W/HILE THE BASIC CALCULATION IS STRAIGHTFORWARD, PROBABILITY CAN BE APPROACHED FROM DIFFERENT PERSPECTIVES, EACH
OFFERING UNIQUE INSIGHTS.

THEORETICAL PROBABILITY

THIS IS WHAT WE'VE BEEN DISCUSSING SO FAR — THE PROBABILITY OF AN EVENT OCCURRING BASED ON LOGICAL REASONING AND
KNOWLEDGE OF THE POSSIBLE OUTCOMES. |T ASSUMES THAT ALL OUTCOMES ARE EQUALLY LIKELY. THE CLASSIC EXAMPLES OF
A FAIR COIN FLIP OR A WELL-SHUFFLED DECK OF CARDS FALL UNDER THEORETICAL PROBABILITY. |IT'S ABOUT WHAT SHOULD



HAPPEN IN AN IDEAL SCENARIO.

EXPERIMENTAL PROBABILITY (EMPIRICAL PROBABILITY)

IN CONTRAST, EXPERIMENTAL PROBABILITY IS BASED ON ACTUAL OBSERVATIONS FROM CONDUCTING AN EXPERIMENT MULTIPLE
TIMES. Y OU PERFORM THE ACTION, RECORD THE RESULTS, AND THEN CALCULATE THE PROBABILITY. FOR INSTANCE, IF YOU
FLIPPED A COIN 100 TIMES AND IT LANDED ON HEADS 53 TIMES, YOUR EXPERIMENTAL PROBABILITY OF GETTING HEADS WOULD
Be 53/100.

THE BEAUTY OF EXPERIMENTAL PROBABILITY IS THAT IT REFLECTS REAL-WORLD OUTCOMES, WHICH MAY NOT ALWAYS
PERFECTLY ALIGN WITH THEORETICAL PREDICTIONS DUE TO CHANCE VARIATIONS. AS THE NUMBER OF TRIALS INCREASES,
EXPERIMENT AL PROBABILITY TENDS TO GET CLOSER AND CLOSER TO THEORETICAL PROBABILITY. THIS IS OFTEN REFERRED TO AS
THE LAW oOF LARGE NUMBERS.

ConpITIONAL ProBABILITY: WHEN EVENTS DePeEND ON EACH OTHER

LIFE ISN'T ALWAYS A SERIES OF INDEPENDENT EVENTS. OFTENI THE OUTCOME OF ONE EVENT AFFECTS THE PROBABILITY OF
ANOTHER EVENT OCCURRING. THIS IS WHERE CONDITIONAL PROBABILITY COMES IN, AND IT'S A CONCEPT WITH SIGNIFICANT
IMPLICATIONS FOR ADULT LEARNERS DEALING WITH REAL-\WORLD DECISION-MAKING.

CONDITIONAL PROBABILITY IS THE LIKELIHOOD OF AN EVENT OCCURRING GIVEN THAT ANOTHER EVENT HAS ALREADY OCCURRED.
IT’s DENOTED AS P(AIB), WHICH READS AS “THE PROBABILITY OF EVENT A GIVEN THAT EVENT B HAS OCCURRED.”

LET'S USE AN EXAMPLE. SUPPOSE YOU HAVE A CLASS WITH 10 STUDENTS, 6 BOYS AND 4 GIRLS. THREE STUDENTS HAVE
CHOSEN TO MAJOR IN COMPUTER SCIENCE. IF YOU RANDOMLY SELECT A STUDENT, WHAT IS THE PROBABILITY THAT THE STUDENT
IS A COMPUTER SCIENCE MAJOR, GIVEN THAT THE STUDENT IS A GIRL? TO ANSWER THIS, YOU NEED TO KNOW HOW MANY GIRLS
ARE COMPUTER SCIENCE MAJORS. IF, FOR INSTANCE, 2 GIRLS ARE COMPUTER SCIENCE MAJORS, THEN THE PROBABILITY IS 2
(FAVORABLE OUTCOMES - GIRLS WHO ARE CS MAJORS) oUT OF 4 (TOTAL GIRLS), WHICH IS 2/4 or 1/2.

THE FORMULA FOR CONDITIONAL PROBABILITY 1S P(AIB) = P(A anD B) / P(B). THIS MEANS YOU NEED TO KNOW THE
PROBABILITY OF BOTH EVENTS HAPPENING TOGETHER (A AND B) AND THE PROBABILITY OF THE CONDITION EVENT HAPPENING (B).

ProBABILITY DisTRIBUTIONS: MAPPING OUT OUTCOMES

AS WE MOVE INTO MORE ADVANCED COLLEGE ALGEBRA TOPICS, WE ENCOUNTER PROBABILITY DISTRIBUTIONS. THESE ARE
POWERFUL TOOLS THAT DESCRIBE THE LIKELIHOOD OF DIFFERENT OUTCOMES FOR A RANDOM VARIABLE. THEY ESSENTIALLY
PROVIDE A ROADMAP OF ALL POSSIBLE RESULTS AND THEIR ASSOCIATED PROBABILITIES.

DiscreTE PROBABILITY DISTRIBUTIONS

DISCRETE PROBABILITY DISTRIBUTIONS DEAL WITH RANDOM VARIABLES THAT CAN ONLY TAKE ON A FINITE NUMBER OF DISTINCT
VALUES OR A COUNTABLY INFINITE NUMBER OF VALUES. THINK ABOUT THE NUMBER OF HEADS YOU MIGHT GET WHEN FLIPPING A
CoIN 5 TIMES. You caNGeT O, 1, 2, 3, 4, or 5 HEADS — THESE ARE DISTINCT, COUNTABLE OUTCOMES.

A COMMON DISCRETE DISTRIBUTION IS THE BINOMIAL DISTRIBUTION. THIS IS USED WHEN YOU HAVE A FIXED NUMBER OF
INDEPENDENT TRIALS, EACH WITH ONLY TWO POSSIBLE OUTCOMES (OFTEN CALLED “SUCCESS” AND “FAILURE”), AND THE
PROBABILITY OF SUCCESS IS THE SAME FOR EACH TRIAL. FOR EXAMPLE, IF YOU'RE TESTING THE EFFECTIVENESS OF A NEW
MEDICATION, EACH PATIENT EITHER RESPONDS POSITIVELY (SUCCESS) OR NOT (FAILURE).

CoNTINUOUS PROBABILITY DISTRIBUTIONS

CONTINUOUS PROBABILITY DISTRIBUTIONS, ON THE OTHER HAND, DEAL WITH RANDOM VARIABLES THAT CAN TAKE ON ANY
VALUE WITHIN A GIVEN RANGE. HEIGHT, WEIGHT, AND TEMPERATURE ARE EXAMPLES OF CONTINUOUS VARIABLES. You CAN'T
COUNT THEM; THEY CAN HAVE AN INFINITE NUMBER OF VALUES BETWEEN ANY T\WO POINTS.



THE MOST WELL-KNOWN CONTINUOUS DISTRIBUTION IS THE NORMAL DISTRIBUTION, OFTEN DEPICTED AS A BELL CURVE. MANY
NATURAL PHENOMENA, FROM IQ SCORES TO BLOOD PRESSURE, TEND TO FOLLOW THIS DISTRIBUTION. (UNDERSTANDING THE
NORMAL DISTRIBUTION ALLOWS US TO MAKE PREDICTIONS ABOUT RANGES OF VALUES, RATHER THAN SPECIFIC POINTS.

ReAL-\W ORLD APPLICATIONS OF PROBABILITY FOR ADULT LEARNERS

IT'S EASY TO SEE HOW PROBABILITY CONCEPTS IN COLLEGE ALGEBRA CAN FEEL ABSTRACT, BUT THEIR APPLICATIONS ARE
EVERYWHERE IN ADULT LIFE. LET’S HIGHLIGHT A FEW THAT MIGHT RESONATE.

® FINANCIAL PLANNING AND INVESTMENT: UNDERSTANDING THE PROBABILITY OF DIFFERENT MARKET OUTCOMES IS CRUCIAL
FOR MAKING SOUND INVESTMENT DECISIONS AND MANAGING RISK. YOU MIGHT ASSESS THE PROBABILITY OF A STOCK
INCREASING IN VALUE OR THE PROBABILITY OF A RECESSION.

® Risk MANAGEMENT: \W/HETHER IT'S INSURING A CAR, A HOME, OR A BUSINESS, INSURANCE COMPANIES RELY HEAVILY ON
PROBABILITY TO ASSESS RISK AND SET PREMIUMS. AS AN INDIVIDUAL, UNDERSTANDING THESE PROBABILITIES HELPS YOU
MAKE INFORMED CHOICES ABOUT COVERAGE.

o HeEALTHCARE DECISIONS: DOCTORS AND PATIENTS USE PROBABILITY WHEN DISCUSSING TREATMENT OPTIONS, THE
LIKELIHOOD OF RECOVERY, OR THE CHANCES OF SIDE EFFECTS. For EXAMPLE, UNDERSTANDING THE PROBABILITY OF A
SUCCESSFUL SURGERY VERSUS POTENTIAL COMPLICATIONS.

o EVERYDAY DECISION-MAKING: FROM DECIDING WHETHER TO CARRY AN UMBRELLA BASED ON THE PROBABILITY OF RAIN TO
ASSESSING THE ODDS OF WINNING A LOTTERY (SPOILER ALERT: USUALLY VERY LOW!), PROBABILITY INFORMS
COUNTLESS DAILY CHOICES.

¢ UNDERSTANDING STATISTICS IN THE NEWS: SO MUCH OF WHAT WE READ AND HEAR IN THE MEDIA INVOLVES STATISTICS
AND PROBABILITIES. UNDERSTANDING THESE CONCEPTS ALLOWS YOU TO CRITICALLY EVALUATE INFORMATION, SUCH AS
POLL RESULTS OR SCIENTIFIC STUDY FINDINGS.

BY ENGAGING WITH THESE COLLEGE ALGEBRA PROBABILITY CONCEPTS, ADULT LEARNERS ARE NOT JUST MASTERING
MATHEMATICAL PRINCIPLES;, THEY ARE EQUIPPING THEMSELVES WITH A POWERFUL LENS THROUGH WHICH TO VIEW AND INTERACT
WITH THE WORLD. THE ABILITY TO REASON ABOUT UNCERTAINTY IS A SKILL THAT PAYS DIVIDENDS IN ALL ASPECTS OF LIFE,
FOSTERING BETTER DECISION-MAKING AND A DEEPER UNDERSTANDING OF THE COMPLEX SYSTEMS THAT SURROUND US.

QI \WHY ARE PROBABILITY CONCEPTS IN COLLEGE ALGEBRA IMPORTANT FOR ADULT
LEARNERS RETURNING TO EDUCATION?

A: PROBABILITY CONCEPTS ARE CRUCIAL FOR ADULT LEARNERS BECAUSE THEY PROVIDE THE FOUNDATIONAL TOOLS FOR
UNDERSTANDING AND NAVIGATING UNCERTAINTY IN VARIOUS ASPECTS OF LIFE, FROM FINANCIAL DECISIONS AND RISK
MANAGEMENT TO INTERPRETING DATA IN THE NEWS AND MAKING INFORMED PERSONAL CHOICES. MASTERING THESE CONCEPTS
ENHANCES CRITICAL THINKING AND DECISION-MAKING SKILLS, MAKING THEM DIRECTLY APPLICABLE TO BOTH ACADEMIC PURSUITS
AND EVERYDAY SITUATIONS.

Q: How DOES UNDERSTANDING THEORETICAL PROBABILITY DIFFER FROM EXPERIMENT AL
PROBABILITY FOR AN ADULT LEARNER?

A: THEORETICAL PROBABILITY IS BASED ON LOGICAL REASONING AND THE ASSUMPTION OF EQUALLY LIKELY OUTCOMES (E.G.,
THE CHANCE OF ROLLING A 4 ON A FAIR DIE IS 1/6). EXPERIMENTAL PROBABILITY, ON THE OTHER HAND, IS DERIVED FROM
PERFORMING AN ACTUAL EXPERIMENT MULTIPLE TIMES AND OBSERVING THE RESULTS (E.G., IF YOU ROLL A DIE 100 TIMES AND
GET A 4 TWENTY TIMES, THE EXPERIMENTAL PROBABILITY IS 20/ 100). ADULT LEARNERS BENEFIT FROM UNDERSTANDING BOTH
TO SEE HOW IDEALIZED MODELS RELATE TO REAL-WORLD OBSERVATIONS.



QI \WHAT IS THE SIGNIFICANCE OF CONDITIONAL PROBABILITY FOR ADULT LEARNERS?

A: CONDITIONAL PROBABILITY IS SIGNIFICANT BECAUSE IT HELPS ADULT LEARNERS UNDERSTAND HOW EVENTS ARE NOT ALWAYS
INDEPENDENT. |T TEACHES US TO ASSESS THE LIKELIHOOD OF AN EVENT OCCURRING GIVEN THAT ANOTHER EVENT HAS ALREADY
HAPPENED. THIS IS VITAL FOR MAKING INFORMED DECISIONS IN SCENARIOS WHERE OUTCOMES ARE DEPENDENT, SUCH AS IN RISK
ASSESSMENT, MEDICAL PROGNOSES, OR ANALYZING CAUSE-AND-EFFECT RELATIONSHIPS.

QI CAN YOU GIVE A PRACTICAL EXAMPLE OF HOW PROBABILITY DISTRIBUTIONS ARE
USED BY ADULT LEARNERS?

A: ABSOLUTELY. For EXAMPLE, AN ADULT LEARNER MIGHT USE PROBABILITY DISTRIBUTIONS TO UNDERSTAND THE POTENTIAL
RANGE OF RETURNS ON AN INVESTMENT PORTFOLIO. A NORMAL DISTRIBUTION, A COMMON TYPE, COULD HELP VISUALIZE THE
LIKELIHOOD OF DIFFERENT PROFIT OR LOSS SCENARIOS OVER A SPECIFIC PERIOD, AIDING IN SETTING REALISTIC EXPECTATIONS AND
MANAGING INVESTMENT RISK.

QI How DOES COLLEGE ALGEBRA PROBABILITY HELP IN UNDERSTANDING STATISTICS
FOUND IN THE MEDIA?

A: UNDERSTANDING BASIC PROBABILITY CONCEPTS FROM COLLEGE ALGEBRA IS ESSENTIAL FOR ADULT LEARNERS TO CRITICALLY
EVALUATE STATISTICAL INFORMATION PRESENTED IN THE MEDIA. |T ALLOWS THEM TO DISCERN THE RELIABILITY OF POLLS,
UNDERSTAND THE SIGNIFICANCE OF MARGINS OF ERROR, AND RECOGNIZE POTENTIAL BIASES OR MISINTERPRETATIONS OF DATA,
LEADING TO A MORE INFORMED CONSUMPTION OF NEWS AND INFORMATION.

Q: Is IT POSSIBLE TO UNDERSTAND PROBABILITY CONCEPTS WITHOUT A STRONG MATH
BACKGROUND?

A: YES, IT IS ABSOLUTELY POSSIBLE! COLLEGE ALGEBRA PROBABILITY CONCEPTS, WHEN EXPLAINED CLEARLY AND WITH
RELATABLE EXAMPLES TAILORED FOR ADULT LEARNERS, ARE DESIGNED TO BE ACCESSIBLE. THE FOCUS IS ON BUILDING AN
INTUITIVE UNDERSTANDING THROUGH PRACTICAL APPLICATIONS, RATHER THAN RELYING ON COMPLEX MATHEMATICAL
DERIVATIONS, MAKING IT ACHIEVABLE FOR INDIVIDUALS OF VARYING MATH BACKGROUNDS.

Q: How CAN LEARNING ABOUT PROBABILITY HELP AN ADULT LEARNER IN THEIR CAREER?

A: MANY CAREERS BENEFIT IMMENSELY FROM A SOLID UNDERSTANDING OF PROBABILITY. FIELDS LIKE FINANCE, INSURANCE, DATA
ANALYSIS, MARKETING, RESEARCH, AND EVEN MANAGEMENT REQUIRE INDIVIDUALS TO ASSESS RISKS, PREDICT OUTCOMES, AND
MAKE DATA-DRIVEN DECISIONS. PROBABILITY PROVIDES THE QUANTITATIVE REASONING SKILLS NECESSARY TO EXCEL IN THESE
AREAS.
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