COMMON STATISTICAL TERMS FOR DUMMIES EXPLAINED FOR
STUDENTS

UNDERSTANDING COMMON STATISTICAL TERMS FOR DUMMIES EXPLAINED FOR
STUDENTS

EMBARKING ON YOUR ACADEMIC JOURNEY OFTEN INVOLVES NAVIGATING THE COMPLEX WORLD OF STATISTICS, A FIELD THAT,
WHILE ESSENTIAL, CAN SOMETIMES FEEL INTIMIDATING. THIS ARTICLE SERVES AS YOUR GUIDE TO THE MOST COMMON
STATISTICAL TERMS, SPECIFICALLY DESIGNED FOR STUDENTS WHO MIGHT FIND THEMSELVES SAYING, “STATISTICS FOR DUMMIES
PLEASE!” W/E'LL DEMYSTIFY CONCEPTS LIKE VARIABLES, DATA TYPES, CENTRAL TENDENCY, DISPERSION, PROBABILITY, AND
HYPOTHESIS TESTING, BREAKING THEM DOWN INTO EASILY DIGESTIBLE EXPLANATIONS. W/HETHER YOU'RE TACKLING A RESEARCH
PAPER, PREPARING FOR AN EXAM, OR SIMPLY TRYING TO MAKE SENSE OF DATA IN YOUR EVERYDAY LIFE, UNDERSTANDING THESE
FUNDAMENTAL STATISTICAL TERMS IS CRUCIAL. THIS COMPREHENSIVE EXPLANATION AIMS TO EQUIP YOU WITH THE KNOWLEDGE
TO CONFIDENTLY INTERPRET AND UTILIZE STATISTICAL INFORMATION. GET READY TO TRANSFORM YOUR UNDERSTANDING OF
STATISTICAL CONCEPTS AND FEEL MORE EMPOWERED IN YOUR STUDIES.
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Key CoNcerPTs IN DATA AND V ARIABLES

AT THE HEART OF ANY STATISTICAL ANALYSIS LIES DATA, AND UNDERSTANDING HOW DATA IS STRUCTURED AND REPRESENTED
IS THE FIRST STEP. IN STATISTICS, WE WORK WITH VARIOUS PIECES OF INFORMATION, OFTEN REFERRED TO AS DATA POINTS.
THESE DATA POINTS ARE COLLECTED AND THEN ANALYZED TO DRAW MEANINGFUL CONCLUSIONS. THE FUNDAMENTAL BUILDING
BLOCKS OF THESE DATA SETS ARE CALLED VARIABLES. THESE VARIABLES ARE THE CHARACTERISTICS OR ATTRIBUTES THAT WE
MEASURE OR OBSERVE IN OUR STUDY. FOR STUDENTS LEARNING STATISTICS, GRASPING THE NATURE AND TYPES OF VARIABLES IS
PARAMOUNT TO CORRECTLY APPLYING ANALYTICAL TECHNIQUES AND INTERPRETING RESULTS. WITHOUT A SOLID
UNDERSTANDING OF VARIABLES, THE SUBSEQUENT STATISTICAL MEASURES CAN EASILY BE MISINTERPRETED.

\WHAT ARE V ARIABLES IN STATISTICS?

A VARIABLE IN STATISTICS IS ESSENTIALLY A CHARACTERISTIC, NUMBER, OR QUANTITY THAT CAN BE MEASURED OR COUNTED.
IT'S SOMETHING THAT CAN CHANGE OR VARY. THINK OF IT AS A PLACEHOLDER FOR DIFFERENT VALUES. FOR EXAMPLE, IN A
STUDY ABOUT STUDENT PERFORMANCE, “AGE,” “TEST SCORE,” AND “MAJOR” ARE ALL VARIABLES. EACH STUDENT IN THE STUDY
WILL HAVE A DIFFERENT VALUE FOR THESE VARIABLES. THE GOAL OF STATISTICAL ANALYSIS IS OFTEN TO UNDERSTAND HOW
THESE VARIABLES RELATE TO EACH OTHER OR TO DESCRIBE THE CHARACTERISTICS OF A POPULATION BASED ON THESE
VARIABLES.

Typres oF VARIABLES: CATEGORICAL VS. NUMERICAL

(UNDERSTANDING THE DIFFERENT TYPES OF VARIABLES IS CRUCIAL BECAUSE IT DICTATES THE STATISTICAL METHODS YOU CAN
USE. V ARIABLES ARE BROADLY CATEGORIZED INTO TWO MAIN TYPES: CATEGORICAL AND NUMERICAL. CATEGORICAL VARIABLES
REPRESENT QUALITIES OR CHARACTERISTICS THAT CAN BE GROUPED INTO CATEGORIES. THESE CATEGORIES DO NOT HAVE A
NATURAL NUMERICAL ORDER, ALTHOUGH THEY MIGHT SOMETIMES BE ASSIGNED NUMBERS FOR CODING PURPOSES. NUMERICAL
VARIABLES, ON THE OTHER HAND, REPRESENT QUANTITIES THAT CAN BE MEASURED OR COUNTED AND HAVE A MEANINGFUL
NUMERICAL VALUE. DISTINGUISHING BETWEEN THESE IS FUNDAMENTAL FOR APPROPRIATE DATA ANALYSIS.

CATEGORICAL V ARIABLES: THESE VARIABLES REPRESENT DISTINCT GROUPS OR CATEGORIES. THEY CAN BE FURTHER DIVIDED
INTO NOMINAL AND ORDINAL TYPES.

o NOMINAL VARIABLES: THESE ARE CATEGORIES WITHOUT ANY INHERENT ORDER. FOR INSTANCE, “GENDER” (MALE, FEMALE
NON-BINARY) OR “HAIR COLOR" (BLOND, BROWN, BLACK) ARE NOMINAL VARIABLES. THE CATEGORIES ARE JUST LABELS.

’

o ORDINAL VARIABLES: THESE VARIABLES HAVE CATEGORIES THAT CAN BE ORDERED OR RANKED, BUT THE DIFFERENCE
BETWEEN THE CATEGORIES IS NOT NECESSARILY UNIFORM OR QUANTIFIABLE. EXAMPLES INCLUDE “SATISFACTION LEVEL”
(E.G., VERY DISSATISFIED, DISSATISFIED, NEUTRAL, SATISFIED, VERY SATISFIED) OR “EDUCATION LEVEL” (E.G., HIGH
SCHOOL, BACHELOR'S, MASTER'S, DOCTORATE).



NUMERICAL V ARIABLES: THESE VARIABLES REPRESENT QUANTITIES AND CAN BE FURTHER DIVIDED INTO INTERVAL AND RATIO
TYPES.

® |[NTERVAL VARIABLES: THESE VARIABLES HAVE ORDERED CATEGORIES WHERE THE DIFFERENCES BETWEEN VALUES ARE
MEANINGFUL AND CONSISTENT, BUT THERE IS NO TRUE ZERO POINT. A COMMON EXAMPLE IS TEMPERATURE MEASURED IN
CEeLSIUS OR FAHRENHEIT. A TEMPERATURE OF O DEGREES CELSIUS DOESN'T MEAN THE ABSENCE OF TEMPERATURE;, IT's
JUST A POINT ON THE SCALE.

® RATIO VARIABLES: THESE ARE THE MOST INFORMATIVE NUMERICAL VARIABLES. THEY HAVE ORDERED CATEGORIES,
CONSISTENT INTERVALS BETWEEN VALUES, AND A TRUE ZERO POINT, MEANING ZERO REPRESENTS THE ABSENCE OF THE
"on " on

QUANTITY BEING MEASURED. EXAMPLES INCLUDE “HEIGHT,” “WEIGHT,” “AGE,” AND “INCOME.” IF SOMEONE’S HEIGHT IS O,
THEY HAVE NO HEIGHT.

UNDERSTANDING INDEPENDENT AND DEPENDENT V ARIABLES

IN MANY RESEARCH STUDIES, PARTICULARLY THOSE INVESTIGATING CAUSE-AND-EFFECT RELATIONSHIPS, WE ENCOUNTER
INDEPENDENT AND DEPENDENT VARIABLES. THESE TERMS ARE FUNDAMENTAL TO EXPERIMENTAL DESIGN AND UNDERSTANDING HOW
ONE FACTOR MIGHT INFLUENCE ANOTHER. IDENTIFYING THEM CORRECTLY IS KEY TO INTERPRETING RESEARCH FINDINGS
ACCURATELY, ESPECIALLY \WHEN YOU'RE PRESENTED WITH DATA FROM AN EXPERIMENT OR SURVEY.

INDEPENDENT V ARIABLE: THIS IS THE VARIABLE THAT IS MANIPULATED OR CHANGED BY THE RESEARCHER. |T IS PRESUMED TO BE
THE CAUSE OR THE PREDICTOR OF A CHANGE IN ANOTHER VARIABLE. IN A SIMPLE EXPERIMENT, IT'S THE FACTOR YOU ARE
TESTING. FOR EXAMPLE, IF YOU ARE TESTING THE EFFECT OF DIFFERENT FERTILIZER AMOUNTS ON PLANT GROWTH, THE AMOUNT
OF FERTILIZER WOULD BE YOUR INDEPENDENT VARIABLE.

DEPENDENT V ARIABLE: THIS IS THE VARIABLE THAT IS MEASURED AND OBSERVED IN RESPONSE TO CHANGES IN THE INDEPENDENT
VARIABLE. |T IS THE OUTCOME OR THE EFFECT. IN THE PLANT GROWTH EXAMPLE, “PLANT GROWTH" (MEASURED BY HEIGHT, FOR
INSTANCE) WOULD BE THE DEPENDENT VARIABLE. THE RESEARCHER WANTS TO SEE IF THE PLANT GROW TH DEPENDS ON THE
AMOUNT OF FERTILIZER APPLIED.

MEeASURES OF CENTRAL TENDENCY EXPLAINED

ONCE WE HAVE COLLECTED AND CATEGORIZED OUR DATA, THE NEXT LOGICAL STEP IN STATISTICAL ANALYSIS IS TO
UNDERSTAND THE TYPICAL OR CENTRAL VALUE OF OUR DATA SET. MEASURES OF CENTRAL TENDENCY PROVIDE A SINGLE VALUE
THAT SUMMARIZES THE CENTER OF THE DISTRIBUTION OF DATA. THESE MEASURES HELP US TO QUICKLY GRASP THE ESSENCE OF A
DATASET WITHOUT HAVING TO LOOK AT EVERY SINGLE DATA POINT. FOR STUDENTS, LEARNING ABOUT THE MEAN, MEDIAN, AND
MODE IS ESSENTIAL FOR DESCRIBING AND COMPARING DIFFERENT SETS OF DATA.

THe MeaN: AVERAGE YOUR NUMBERS

THE MEAN, COMMONLY KNOWN AS THE AVERAGE, IS PERHAPS THE MOST FREQUENTLY USED MEASURE OF CENTRAL TENDENCY. IT
IS CALCULATED BY SUMMING UP ALL THE VALUES IN A DATASET AND THEN DIVIDING BY THE TOTAL NUMBER OF VALUES. THE
MEAN PROVIDES A GOOD REPRESENTATION OF THE CENTER OF THE DATA, ESPECIALLY WHEN THE DATA IS SYMMETRICALLY
DISTRIBUTED AND DOES NOT CONTAIN EXTREME OUTLIERS. HO\X/EVERI IT CAN BE SENSITIVE TO EXTREME VALUES, WHICH CAN
SKEW THE AVERAGE.

THE FORMULA FOR CALCULATING THE MEaN ($\Bar{x}$) Is:
$\ear{x} = \rrac{\sum x_1}{n}$

\X/HERE $\SUM X_I$ REPRESENTS THE SUM OF ALL VALUES IN THE DATASET, AND $N$ IS THE TOTAL NUMBER OF VALUES.



THe MepiAN: THE MIDDLE GROUND

THE MEDIAN IS THE MIDDLE VALUE IN A DATASET THAT HAS BEEN ORDERED FROM LEAST TO GREATEST. IT IS A ROBUST MEASURE
OF CENTRAL TENDENCY BECAUSE IT IS NOT AFFECTED BY EXTREME OUTLIERS. IF A DATASET HAS AN ODD NUMBER OF VALUES,
THE MEDIAN IS THE SINGLE MIDDLE VALUE. |F A DATASET HAS AN EVEN NUMBER OF VALUES, THE MEDIAN IS THE AVERAGE OF THE
TWO MIDDLE VALUES. THE MEDIAN IS PARTICULARLY USEFUL WHEN DEALING WITH SKEWED DATA OR WHEN OUTLIERS ARE
PRESENT, AS IT PROVIDES A MORE REPRESENTATIVE CENTER OF THE DATA IN SUCH CASES.

FOR EXAMPLE, IN THE DATASET {2, 4, 6, 8, 10}, THE MEDIAN IS 6. IN THE DATASET {2, 4, 6, 8, 10, 123, THE MEDIAN IS THE
AVERAGE OF & AND 8, WHICH IS 7.

THE MoDE: THE MoST FREQUENT

THE MODE IS THE VALUE THAT APPEARS MOST FREQUENTLY IN A DATASET. A DATASET CAN HAVE ONE MODE (UNIMODAL)/
TWO MODES (BIMODAL), OR MORE THAN T\WO MODES (MULTIMODAL). IF NO VALUE REPEATS, THE DATASET HAS NO MODE. THE
MODE IS PARTICULARLY USEFUL FOR CATEGORICAL DATA AND CAN ALSO BE APPLIED TO NUMERICAL DATA. FOR EXAMPLE, IN A
SURVEY ASKING ABOUT FAVORITE COLORS, THE COLOR THAT IS CHOSEN MOST OFTEN IS THE MODE. IT’S A SIMPLE WAY TO
IDENTIFY THE MOST COMMON OCCURRENCE IN A DATASET.

EXPLORING MEASURES OF DISPERSION

\WHILE MEASURES OF CENTRAL TENDENCY TELL US ABOUT THE “TYPICAL” VALUE IN A DATASET, MEASURES OF DISPERSION,
ALSO KNOWN AS MEASURES OF VARIABILITY, TELL US HOW SPREAD OUT OR SCATTERED THE DATA POINTS ARE.

(UNDERST ANDING DISPERSION IS CRUCIAL BECAUSE TWO DATASETS CAN HAVE THE SAME MEAN BUT VASTLY DIFFERENT
DISTRIBUTIONS. MEASURES OF DISPERSION HELP US UNDERSTAND THE CONSISTENCY AND VARIABILITY WITHIN THE DATA. FOR
STUDENTS, GRASPING THESE CONCEPTS PROVIDES A DEEPER INSIGHT INTO THE NATURE OF THE DATA BEING ANALYZED.

WHAT IS RANGE IN STATISTICS?

THE RANGE IS ONE OF THE SIMPLEST MEASURES OF DISPERSION. |T IS CALCULATED BY SUBTRACTING THE SMALLEST VALUE IN A
DATASET FROM THE LARGEST VALUE. THE RANGE GIVES US AN IDEA OF THE OVERALL SPREAD OF THE DATA, BUT IT IS HIGHLY
SENSITIVE TO OUTLIERS. A SINGLE VERY LARGE OR VERY SMALL VALUE CAN SIGNIFICANTLY INFLATE THE RANGE, MAKING IT A
LESS ROBUST MEASURE OF DISPERSION COMPARED TO OTHERS.

FOR EXAMPLE, IN THE DATASET {5, 8, 12, 15, 203}, THE RANGE IS 20 - 5 = 15.

UNDERSTANDING V ARIANCE AND STANDARD DEVIATION

V ARIANCE AND STANDARD DEVIATION ARE MORE ROBUST AND WIDELY USED MEASURES OF DISPERSION. THEY QUANTIFY THE
AVERAGE DISTANCE OF EACH DATA POINT FROM THE MEAN. A HIGHER VARIANCE OR STANDARD DEVIATION INDICATES THAT THE
DATA POINTS ARE, ON AVERAGE, FURTHER FROM THE MEAN, MEANING THE DATA IS MORE SPREAD OUT. CONVERSELY, A LOWER
VARIANCE OR STANDARD DEVIATION SUGGESTS THAT THE DATA POINTS ARE CLUSTERED CLOSELY AROUND THE MEAN.

V ARIANCE: V ARIANCE MEASURES THE AVERAGE OF THE SQUARED DIFFERENCES FROM THE MEAN. |T IS CALCULATED BY TAKING
EACH DATA POINT, SUBTRACTING THE MEAN, SQUARING THE RESULT, AND THEN AVERAGING ALL THESE SQUARED DIFFERENCES.
SQUARING THE DIFFERENCES ENSURES THAT ALL VALUES ARE POSITIVE AND GIVES MORE WEIGHT TO LARGER DEVIATIONS.

THE FORMULA FOR POPULATION VARIANCE ($\sIGMA"2%) Is:
$\sicMa”™2 = \rrAac{\suM_{I=13{NI(x_1- \MU)"2}{N}$

\WHERE $X_I$ IS EACH INDIVIDUAL DATA POINT, $\MU$ IS THE POPULATION MEAN, AND $N$ IS THE TOTAL NUMBER OF DATA
POINTS IN THE POPULATION.

STANDARD DEVIATION: THE STANDARD DEVIATION IS THE SQUARE ROOT OF THE VARIANCE. IT IS OFTEN PREFERRED BECAUSE IT
IS IN THE SAME UNITS AS THE ORIGINAL DATA, MAKING IT EASIER TO INTERPRET. A COMMON RULE OF THUMB, KNOWN AS THE



EMPIRICAL RULE (FOR NORMAL DISTRIBUTIONS), STATES THAT APPROXIMATELY 689, OF THE DATA FALLS WITHIN ONE
STANDARD DEVIATION OF THE MEAN, 95% WITHIN TWO, AND 99.7% WITHIN THREE STANDARD DEVIATIONS. THIS MAKES
STANDARD DEVIATION A POWERFUL TOOL FOR UNDERSTANDING DATA SPREAD AND MAKING INFERENCES.

THE FORMULA FOR POPULATION STANDARD DEVIATION ($\SIGMA$) IS:

$\sieMa = \s@rT{\sicMA"2}$

GRASPING PROBABILITY AND DISTRIBUTIONS

PROBABILITY IS THE LIKELIHOOD OR CHANCE THAT A PARTICULAR EVENT WILL OCCUR. IN STATISTICS, UNDERSTANDING
PROBABILITY IS FUNDAMENTAL FOR MAKING PREDICTIONS AND INFERENCES ABOUT POPULATIONS BASED ON SAMPLE DATA.
PROBABILITY HELPS US QUANTIFY UNCERTAINTY. DISTRIBUTIONS, ON THE OTHER HAND, DESCRIBE HOW DATA IS SPREAD OR
ARRANGED. BY UNDERSTANDING COMMON PROBABILITY DISTRIBUTIONS, STUDENTS CAN BETTER MODEL REAL-\WORLD PHENOMENA
AND MAKE INFORMED DECISIONS.

BAsic ProBABILITY: WHAT ARe THE CHANCES?

AT ITS CORE, PROBABILITY IS EXPRESSED AS A NUMBER BETWEEN O AND I, WHERE O MEANS AN EVENT IS IMPOSSIBLE, AND 1
MEANS AN EVENT IS CERTAIN. T CAN ALSO BE EXPRESSED AS A PERCENTAGE. | HE BASIC FORMULA FOR PROBABILITY IS THE
NUMBER OF FAVORABLE OUTCOMES DIVIDED BY THE TOTAL NUMBER OF POSSIBLE OUTCOMES.

FOR EXAMPLE, IF YOU FLIP A FAIR COIN, THERE ARE TWO POSSIBLE OUTCOMES: HEADS OR TAILS. THE PROBABILITY OF GETTING
HEADS IS 1 (FAVORABLE OUTCOME) DIVIDED BY 2 (TOTAL OUTCOMES), WHICH EQUALS 0.5 or 50%.

UNDERSTANDING NORMAL DISTRIBUTION

THE NORMAL DISTRIBUTION, OFTEN REFERRED TO AS THE “BELL CURVE," IS ONE OF THE MOST IMPORTANT AND WIDELY
ENCOUNTERED PROBABILITY DISTRIBUTIONS IN STATISTICS. MANY NATURAL PHENOMENA, SUCH AS HEIGHTS, WEIGHTS, AND IQ
SCORES, TEND TO FOLLOW A NORMAL DISTRIBUTION. A NORMAL DISTRIBUTION IS CHARACTERIZED BY ITS SYMMETRICAL, BELL~
SHAPED CURVE. THE MEAN, MEDIAN, AND MODE ARE ALL EQUAL AND LOCATED AT THE CENTER OF THE DISTRIBUTION. THE SHAPE
OF THE CURVE IS DETERMINED BY THE MEAN AND THE STANDARD DEVIATION. UNDERSTANDING THE NORMAL DISTRIBUTION ALLOWS
US TO MAKE PREDICTIONS ABOUT THE LIKELIHOOD OF CERTAIN VALUES OCCURRING WITHIN A DATASET.

KEY CHARACTERISTICS OF A NORMAL DISTRIBUTION INCLUDE:

[T IS SYMMETRICAL AROUND THE MEAN.

o THE MEAN, MEDIAN, AND MODE ARE ALL EQUAL AND LOCATED AT THE CENTER.

® THE CURVE APPROACHES THE HORIZONTAL AXIS ASYMPTOTICALLY, MEANING IT GETS CLOSER AND CLOSER BUT NEVER
TOUCHES IT.

e THE TOTAL AREA UNDER THE CURVE IS EQUAL To 1 (or 100%).

DeMYSTIFYING HYPOTHESIS TESTING

HYPOTHESIS TESTING IS A CORE STATISTICAL METHOD USED TO MAKE DECISIONS OR DRAW CONCLUSIONS ABOUT A
POPULATION BASED ON SAMPLE DATA. |T INVOLVES SETTING UP A HYPOTHESIS ABOUT A POPULATION PARAMETER AND THEN
USING SAMPLE DATA TO DETERMINE WHETHER THERE IS ENOUGH EVIDENCE TO REJECT THAT HYPOTHESIS. FOR STUDENTS,
UNDERSTANDING THE PROCESS OF HYPOTHESIS TESTING IS VITAL FOR CONDUCTING RESEARCH AND EVALUATING SCIENTIFIC



CLAIMS.

FORMULATING A HYPOTHESIS

THE FIRST STEP IN HYPOTHESIS TESTING IS TO FORMULATE A HYPOTHESIS. A HYPOTHESIS IS A SPECIFIC, TESTABLE STATEMENT
OR PREDICTION ABOUT A POPULATION PARAMETER. |T'S ESSENTIALLY AN EDUCATED GUESS THAT WILL BE TESTED USING
STATISTICAL METHODS. HYPOTHESES ARE TYPICALLY STATED IN PAIRS: THE NULL HYPOTHESIS AND THE ALTERNATIVE
HYPOTHESIS.

NULL Vvs. ALTERNATIVE HYPOTHESIS

THE TWO KEY COMPONENTS OF HYPOTHESIS TESTING ARE THE NULL HYPOTHESIS AND THE ALTERNATIVE HYPOTHESIS.

e NuLL HypoTHesIs ($H_0$): THIS HYPOTHESIS STATES THAT THERE IS NO SIGNIFICANT DIFFERENCE OR RELATIONSHIP
BETWEEN VARIABLES IN THE POPULATION. |T REPRESENTS THE STATUS QUO OR THE DEFAULT ASSUMPTION. FOR
EXAMPLE, IF YOU ARE TESTING A NEW DRUG, THE NULL HYPOTHESIS MIGHT BE THAT THE DRUG HAS NO EFFECT ON THE
CONDITION BEING TREATED.

o ALTERNATIVE HYPoTHESIS ($H_1% orR $H_A$): THIS HYPOTHESIS STATES THAT THERE IS A SIGNIFICANT DIFFERENCE
OR RELATIONSHIP BETWEEN VARIABLES. |T IS WHAT THE RESEARCHER IS TYPICALLY TRYING TO FIND EVIDENCE FOR. IN THE
DRUG EXAMPLE, THE ALTERNATIVE HYPOTHESIS MIGHT BE THAT THE DRUG DOES HAVE AN EFFECT ON THE CONDITION.

THE GOAL OF HYPOTHESIS TESTING IS TO DETERMINE IF THE SAMPLE DATA PROVIDES ENOUGH EVIDENCE TO REJECT THE NULL
HYPOTHESIS IN FAVOR OF THE ALTERNATIVE HYPOTHESIS.

P-V ALUE: WHAT DoEs |IT MeaN?

THE P-VALUE IS A CRUCIAL CONCEPT IN HYPOTHESIS TESTING. | T REPRESENTS THE PROBABILITY OF OBTAINING TEST RESULTS AT
LEAST AS EXTREME AS THE RESULTS ACTUALLY OBSERVED, ASSUMING THAT THE NULL HYPOTHESIS IS TRUE. IN SIMPLER TERMS,
IT TELLS YOU HOW LIKELY YOUR OBSERVED DATA IS IF THERE'S ACTUALLY NO REAL EFFECT OR DIFFERENCE.

HERE'S HOW TO INTERPRET THE P-VALUE:

* |F THE P-VALUE IS LESS THAN YOUR CHOSEN SIGNIFICANCE LEVEL (ALPHA, OFTEN 0.05): Y OU REJECT THE NULL
HYPOTHESIS. THIS MEANS YOUR RESULTS ARE STATISTICALLY SIGNIFICANT, AND THERE IS ENOUGH EVIDENCE TO
SUPPORT THE ALTERNATIVE HYPOTHESIS.

® |F THE P-VALUE IS GREATER THAN OR EQUAL TO YOUR SIGNIFICANCE LEVEL: YOU FAIL TO REJECT THE NULL HYPOTHESIS.
THIS MEANS YOUR RESULTS ARE NOT STATISTICALLY SIGNIFICANT, AND YOU DO NOT HAVE ENOUGH EVIDENCE TO
SUPPORT THE ALTERNATIVE HYPOTHESIS.

UNDERSTANDING THE P-VALUE ALLOWS RESEARCHERS TO MAKE INFORMED DECISIONS ABOUT THEIR HYPOTHESES BASED ON THE
EVIDENCE FROM THEIR DATA.

CONCLUSION: MASTERING STATISTICAL TERMS

NAVIGATING THE LANDSCAPE OF STATISTICAL TERMS CAN SEEM DAUNTING AT FIRST, BUT BY UNDERSTANDING FUNDAMENTAL
CONCEPTS LIKE VARIABLES, CENTRAL TENDENCY, DISPERSION, PROBABILITY, AND HYPOTHESIS TESTING, YOU BUILD A STRONG
FOUNDATION FOR STATISTICAL LITERACY. THIS COMPREHENSIVE BREAKDOWN FOR STUDENTS AIMS TO DEMYSTIFY THESE
ESSENTIAL TERMS, TRANSFORMING THEM FROM POTENTIAL SOURCES OF CONFUSION INTO POWERFUL TOOLS FOR DATA ANALYSIS
AND INTERPRETATION. \W/HETHER YOU'RE ANALYZING SURVEY RESULTS, CONDUCTING EXPERIMENTS, OR SIMPLY TRYING TO MAKE



SENSE OF THE DATA AROUND YOU, MASTERING THESE COMMON STATISTICAL TERMS IS KEY TO UNLOCKING A DEEPER
UNDERSTANDING OF THE WORLD. KEEP PRACTICING, APPLYING THESE CONCEPTS TO REAL-WORLD DATA, AND YOU'LL FIND THAT
STATISTICS BECOMES A MUCH MORE ACCESSIBLE AND VALUABLE SKILL.

FREQUENTLY AskeD QUESTIONS

WHAT'S THE SIMPLEST WAY TO UNDERSTAND 'MEAN'?

THINK OF THE MEAN AS THE 'AVERAGE' NUMBER. YOU ADD UP ALL THE NUMBERS IN A SET AND THEN DIVIDE BY HOW MANY
NUMBERS THERE ARE. |T GIVES YOU A TYPICAL VALUE FOR THE GROUP.

How 1s ‘MeDIAN’ DIFFERENT FROM ‘MEAN'?P

THE MEDIAN IS THE MIDDLE NUMBER IN A SET OF DATA WHEN IT'S ARRANGED IN ORDER FROM SMALLEST TO LARGEST. IF THERE'S
AN EVEN NUMBER OF DATA POINTS, IT'S THE AVERAGE OF THE TWO MIDDLE NUMBERS. THE MEDIAN IS LESS AFFECTED BY EXTREME
OUTLIERS THAN THE MEAN.

\WHAT DOES ‘MODE’ TELL US ABOUT DATA?

THE MODE IS THE NUMBER THAT APPEARS MOST FREQUENTLY IN A DATA SET. A SET CAN HAVE ONE MODE (UNIMODAL), MULTIPLE
MODES (MULTIMODAL), OR NO MODE IF ALL NUMBERS APPEAR THE SAME NUMBER OF TIMES.

CAN YOU EXPLAIN ‘'STANDARD DEVIATION' IN SIMPLE TERMS?

STANDARD DEVIATION MEASURES HOW SPREAD OUT THE NUMBERS IN A DATA SET ARE FROM THE MEAN. A LOW STANDARD
DEVIATION MEANS MOST NUMBERS ARE CLOSE TO THE AVERAGE, WHILE A HIGH STANDARD DEVIATION MEANS THE NUMBERS ARE
MORE SCATTERED.

WHAT IS 'CORRELATION’ TRYING TO DESCRIBEP

CORRELATION DESCRIBES THE RELATIONSHIP BETWEEN TWO VARIABLES. |T TELLS YOU IF THEY TEND TO MOVE TOGETHER
(POSITIVE CORRELATION), IN OPPOSITE DIRECTIONS (NEGATIVE CORRELATION), OR IF THERE'S NO CLEAR RELATIONSHIP (NO
CORRELATION).

\WHAT'S THE MAIN PURPOSE OF A ‘HYPOTHESIS TEST'?

A HYPOTHESIS TEST HELPS US DECIDE IF THERE'S ENOUGH EVIDENCE IN OUR SAMPLE DATA TO SUPPORT A SPECIFIC CLAIM OR IDEA
(THE HYPOTHESIS) ABOUT A LARGER POPULATION. |T’S LIKE A SCIENTIFIC GUESS BEING PUT TO THE TEST.

\WHAT'S THE DIFFERENCE BETWEEN 'SAMPLE’ AND '‘POPULATION'?

A POPULATION IS THE ENTIRE GROUP YOU'RE INTERESTED IN STUDYING (E.G., ALL STUDENTS IN A SCHOOL). A SAMPLE IS A
SMALLER, REPRESENTATIVE SUBSET OF THAT POPULATION THAT YOU ACTUALLY COLLECT DATA FROM (E.G., 50 STUDENTS
FROM THAT SCHOOL).

\WHAT DOES IT MEAN IF A RESULT IS ‘STATISTICALLY SIGNIFICANT'?

A STATISTICALLY SIGNIFICANT RESULT MEANS THAT IT’'S UNLIKELY TO HAVE HAPPENED BY RANDOM CHANCE ALONE. |T
SUGGESTS THAT THE OBSERVED EFFECT OR DIFFERENCE IS LIKELY REAL AND NOT JUST A FLUKE IN THE DATA.



WHAT’S A 'CONFIDENCE INTERVAL' USED FORP

A CONFIDENCE INTERVAL PROVIDES A RANGE OF VALUES WITHIN WHICH WE ARE REASONABLY SURE THE TRUE POPULATION
PARAMETER (LIKE THE MEAN) LIES. |IT GIVES US A MEASURE OF CERTAINTY ABOUT OUR ESTIMATE.

ADDITIONAL RESOURCES

HERE ARE @ BOOK TITLES RELATED TO COMMON STATISTICAL TERMS EXPLAINED FOR STUDENTS, WITH DESCRIPTIONS!

UNDERSTANDING DISTRIBUTIONS: A FRIENDLY GUIDE

THIS BOOK DEMYSTIFIES THE CONCEPT OF DATA DISTRIBUTIONS, FROM NORMAL TO SKEWED. |T USES REAL-WORLD EXAMPLES
AND VISUAL AIDS TO HELP STUDENTS GRASP HOW DATA IS SPREAD OUT AND WHAT DIFFERENT SHAPES MEAN. READERS WILL
LEARN TO IDENTIFY KEY CHARACTERISTICS LIKE MEAN, MEDIAN, AND MODE, AND HOW THESE MEASURES REPRESENT THE CENTRAL
TENDENCY OF A DATASET. CRUCIALLY, IT EXPLAINS WHY UNDERSTANDING DISTRIBUTIONS IS FUNDAMENTAL TO INTERPRETING
STATISTICAL RESULTS.

2.

CORRELATION VS. CAUSATION: SPOTTING THE DIFFERENCE

THIS ESSENTIAL GUIDE TACKLES THE COMMON PITFALL OF CONFUSING CORRELATION WITH CAUSATION. |T PROVIDES CLEAR
EXPLANATIONS AND ILLUSTRATIVE EXAMPLES TO SHOW HOW TWO VARIABLES CAN MOVE TOGETHER WITHOUT ONE DIRECTLY
CAUSING THE OTHER. STUDENTS WILL LEARN HOW TO CRITICALLY EVALUATE CLAIMS OF RELATIONSHIPS IN DATA AND
UNDERSTAND THE CONDITIONS REQUIRED TO INFER CAUSALITY. THE BOOK EMPOWERS READERS TO AVOID MISINTERPRETATIONS
AND MAKE SOUNDER CONCLUSIONS.

3.

HypoTHEsIS TESTING MADE SIMPLE: NULL AND ALTERNATIVE ADVENTURES

DIVE INTO THE WORLD OF HYPOTHESIS TESTING WITH THIS APPROACHABLE RESOURCE. |T BREAKS DOWN THE PROCESS OF
FORMULATING NULL AND ALTERNATIVE HYPOTHESES AND UNDERSTANDING P-VALUES. THE BOOK USES RELATABLE SCENARIOS TO
DEMONSTRATE HOW TO TEST CLAIMS ABOUT POPULATIONS BASED ON SAMPLE DATA. STUDENTS WILL GAIN CONFIDENCE IN
INTERPRETING STATISTICAL SIGNIFICANCE AND DRAWING EVIDENCE-BASED CONCLUSIONS.

4.

ReGRESSION ANALYSIS: PREDICTING WITH CONFIDENCE

THIS BOOK PROVIDES A STRAIGHTFORW ARD INTRODUCTION TO REGRESSION ANALYSIS, A POWERFUL TOOL FOR UNDERSTANDING
RELATIONSHIPS BETWEEN VARIABLES. |T EXPLAINS SIMPLE LINEAR REGRESSION AND HOW TO INTERPRET COEFFICIENTS, R-
SQUARED, AND THE OVERALL MODEL FIT. STUDENTS WILL LEARN HOW TO USE REGRESSION TO MAKE PREDICTIONS AND
UNDERSTAND THE STRENGTH AND DIRECTION OF ASSOCIATIONS. THE FOCUS IS ON PRACTICAL APPLICATION AND CONCEPTUAL
CLARITY.

5.

STANDARD DEVIATION EXPLAINED: MEASURING THE SPREAD

UNLOCK THE MEANING BEHIND STANDARD DEVIATION WITH THIS EASY-TO-UNDERSTAND GUIDE. |T EXPLAINS HOW THIS KEY
METRIC QUANTIFIES THE TYPICAL DISTANCE OF DATA POINTS FROM THE MEAN. THROUGH VISUAL EXAMPLES AND STEP-BY-STEP
CALCULATIONS, STUDENTS WILL LEARN WHAT A LARGE OR SMALL STANDARD DEVIATION SIGNIFIES. THIS BOOK MAKES A
CRUCIAL CONCEPT IN UNDERSTANDING DATA VARIABILITY ACCESSIBLE TO EVERYONE.



CONFIDENCE INTERVALS: ESTIMATING WITH PRECISION

EXPLORE THE CONCEPT OF CONFIDENCE INTERVALS AND THEIR IMPORTANCE IN STATISTICAL INFERENCE. THIS BOOK CLARIFIES
HOW TO CONSTRUCT AND INTERPRET THESE INTERVALS, WHICH PROVIDE A RANGE OF PLAUSIBLE VALUES FOR A POPULATION
PARAMETER. STUDENTS WILL LEARN WHY WE USE INTERVALS INSTEAD OF SINGLE POINT ESTIMATES AND HOW TO COMMUNICATE
THE UNCERTAINTY ASSOCIATED WITH THEIR FINDINGS. |T°S ABOUT MAKING INFORMED ESTIMATIONS FROM SAMPLES.

ProBABILITY BASICS: UNDERSTANDING CHANCE

THIS FOUNDATIONAL BOOK INTRODUCES THE CORE PRINCIPLES OF PROBABILITY THEORY IN A STUDENT-FRIENDLY MANNER. |T
COVERS CONCEPTS LIKE SAMPLE SPACES, EVENTS, AND CALCULATING PROBABILITIES FOR SIMPLE SCENARIOS. READERS WILL
LEARN HOW TO QUANTIFY THE LIKELIHOOD OF OUTCOMES AND APPLY PROBABILITY TO REAL-WORLD SITUATIONS, FROM COIN
FLIPS TO MORE COMPLEX EVENTS. |T LAYS THE GROUNDWORK FOR UNDERSTANDING MORE ADVANCED STATISTICAL METHODS.

8.

SAMPLING TECHNIQUES: GETTING A REPRESENTATIVE SLICE

THIS GUIDE EXPLORES THE CRITICAL ROLE OF SAMPLING IN STATISTICAL RESEARCH. |T EXPLAINS DIFFERENT SAMPLING METHODS,
SUCH AS RANDOM SAMPLING AND STRATIFIED SAMPLING, AND THEIR IMPACT ON THE VALIDITY OF RESULTS. STUDENTS WILL
LEARN WHY OBTAINING A REPRESENTATIVE SAMPLE IS CRUCIAL FOR MAKING ACCURATE INFERENCES ABOUT LARGER POPULATIONS.
THE BOOK EMPHASIZES THE PRACTICAL IMPLICATIONS OF CHOOSING THE RIGHT SAMPLING STRATEGY.

9.

OUTLIERS AND ANOMALIES: WHAT TO Do WITH THEM

THIS BOOK ADDRESSES THE OFTEN-CONFUSING TOPIC OF OUTLIERS IN DATA. |T EXPLAINS WHAT OUTLIERS ARE, WHY THEY
OCCUR, AND THE VARIOUS METHODS FOR DETECTING AND HANDLING THEM. STUDENTS WILL LEARN WHEN TO KEEP OUTLIERS,
WHEN TO REMOVE THEM, AND HOW THEIR PRESENCE CAN SIGNIFICANTLY AFFECT STATISTICAL ANALYSES. THE GOAL IS TO EQUIP
READERS WITH THE SKILLS TO IDENTIFY AND APPROPRIATELY MANAGE THESE UNUSUAL DATA POINTS.
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