EXAMPLES OF STATISTICAL AND NON STATISTICAL QUESTIONS

EXAMPLES OF STATISTICAL AND NON STATISTICAL QUESTIONS ARE FUNDAMENTAL IN UNDERSTANDING THE TYPE OF DATA NEEDED
FOR ANALYSIS AND DECISION-MAKING. THESE QUESTIONS DIFFER SIGNIFICANTLY IN THEIR STRUCTURE AND THE KIND OF ANSWERS
THEY SEEK. STATISTICAL QUESTIONS INVOLVE VARIABILITY IN DATA AND TYPICALLY REQUIRE COLLECTING NUMERICAL
INFORMATION TO ANALYZE PATTERNS, TRENDS, OR AVERAGES. NON-STATISTICAL QUESTIONS, ON THE OTHER HAND, USUALLY
HAVE FIXED ANSWERS AND DO NOT INVOLVE DATA VARIATION OR QUANTITATIVE ANALYSIS. RECOGNIZING THE DIFFERENCE
BETWEEN THESE TYPES OF QUESTIONS IS ESSENTIAL FOR RESEARCHERS, STUDENTS, AND PROFESSIONALS WHO WORK WITH
DATA. THIS ARTICLE WILL EXPLORE CLEAR DEFINITIONS, CHARACTERISTICS, AND NUMEROUS EXAMPLES OF BOTH STATISTICAL
AND NON-STATISTICAL QUESTIONS TO ENHANCE COMPREHENSION. ADDITIONALLY/ IT WILL DISCUSS THE IMPORTANCE OF
FORMULATING THE RIGHT QUESTIONS IN RESEARCH AND EVERYDAY CONTEXTS. THE FOLLOWING TABLE OF CONTENTS OUTLINES
THE MAIN SECTIONS COVERED IN THIS ARTICLE.

e UNDERSTANDING STATISTICAL QUESTIONS
o CHARACTERISTICS OF NON-STATISTICAL QUESTIONS

® EXAMPLES OF STATISTICAL QUESTIONS

o EXAMPLES OF NON-STATISTICAL QUESTIONS

COMPARING STATISTICAL AND NON-STATISTICAL QUESTIONS

UNDERSTANDING STATISTICAL QUESTIONS

STATISTICAL QUESTIONS ARE INQUIRIES THAT ANTICIPATE VARIABILITY IN THE ANSWERS AND REQUIRE DATA COLLECTION TO
ANALYZE THAT VARIABILITY. THESE QUESTIONS TYPICALLY SEEK TO UNDERSTAND PATTERNS, TRENDS, OR DISTRIBUTIONS
WITHIN A DATASET. THE PRIMARY FEATURE OF A STATISTICAL QUESTION IS THAT IT CANNOT BE ANSWERED WITH A SINGLE
FIXED NUMBER OR FACT. |NSTEAD, IT REQUIRES GATHERING INFORMATION FROM MULTIPLE SOURCES OR INSTANCES AND THEN
PERFORMING STATISTICAL ANALYSIS. FOR EXAMPLE, ASKING “\W/HAT IS THE AVERAGE HEIGHT OF STUDENTS IN A CLASSROOM?”
IS A STATISTICAL QUESTION BECAUSE THE HEIGHTS WILL VARY AMONG STUDENTS. THE ANSWER WILL INVOLVE CALCULATING
MEASURES SUCH AS MEAN, MEDIAN, OR RANGE. STATISTICAL QUESTIONS ARE ESSENTIAL IN FIELDS LIKE SCIENCE, BUSINESS,
EDUCATION, AND SOCIAL RESEARCH, WHERE UNDERSTANDING VARIATION AND MAKING INFERENCES BASED ON DATA IS CRUCIAL.

DerINING CHARACTERISTICS OF STATISTICAL QUESTIONS

STATISTICAL QUESTIONS HAVE SPECIFIC ATTRIBUTES THAT DISTINGUISH THEM FROM OTHER TYPES OF QUESTIONS:

N REQUIRES DATA COLLECTION: ANSWERS DEPEND ON GATHERING DATA FROM MULTIPLE SOURCES OR CASES.
® INVOLVES V ARIABILITY: RESPONSES ARE EXPECTED TO VARY RATHER THAN BE A SINGLE FIXED VALUE.

o ANALYZABLE NUMERICALLY: THE DATA COLLECTED CAN BE ANALYZED USING STATISTICAL METHODS SUCH AS
AVERAGES, PERCENTAGES, OR DISTRIBUTIONS.

o OPEN-ENDED NATURE: THE QUESTION TYPICALLY DOES NOT HAVE ONE SIMPLE ANSWER BUT SEVERAL POSSIBLE
OUTCOMES.



CHARACTERISTICS OF NON-STATISTICAL QUESTIONS

NON-STATISTICAL QUESTIONS ARE INQUIRIES THAT CAN BE ANSWERED DEFINITIVELY WITHOUT THE NEED FOR DATA VARIABILITY
OR EXTENSIVE DATA COLLECTION. THESE QUESTIONS GENERALLY HAVE ONE CORRECT OR FIXED ANSWER AND DO NOT REQUIRE
STATISTICAL ANALYSIS. FOR EXAMPLE, ASKING “\W/HAT IS THE CAPITAL OF FRANCE?” IS A NON-STATISTICAL QUESTION
BECAUSE THE ANSWER IS FIXED AND DOES NOT VARY. SUCH QUESTIONS OFTEN SEEK FACTUAL INFORMATION, DEFINITIONS, OR
YES/NO RESPONSES. NON-STATISTICAL QUESTIONS ARE COMMON IN GENERAL KNOWLEDGE, FACTUAL ASSESSMENTS, AND
SITUATIONS WHERE A STRAIGHTFORWARD ANSWER IS SUFFICIENT.

Key FEATURES OF NON-STATISTICAL QUESTIONS

NON-STATISTICAL QUESTIONS ARE CHARACTERIZED BY THE FOLLOWING ASPECTS:

SINGLE CORRECT ANSWER: THERE IS A DEFINITIVE ANSWER THAT DOES NOT CHANGE.

No DATA VARIABILITY: THE ANSWER DOES NOT DEPEND ON VARYING DATA OR SAMPLES.

¢ ReQuUIrRes No STATISTICAL ANALYSIS: THE RESPONSE IS FACTUAL OR CATEGORICAL.

OFTEN CLOSED-ENDED: THE QUESTIONS USUALLY REQUIRE YES/NO OR SPECIFIC FACTUAL REPLIES.

ExXAMPLES OF STATISTICAL QUESTIONS

To BETTER UNDERSTAND THE NATURE OF STATISTICAL QUESTIONS, EXAMINING CONCRETE EXAMPLES IS HELPFUL. THESE
QUESTIONS TYPICALLY ASK ABOUT MEASUREMENTS, FREQUENCIES, OR DISTRIBUTIONS WHERE MULTIPLE DATA POINTS ARE
NEEDED FOR AN ANSWER.

1. WHAT IS THE AVERAGE MONTHLY TEMPERATURE IN NEW YORK CITY OVER THE PAST YEAR?
2. How MANY HOURS DO HIGH SCHOOL STUDENTS SPEND ON HOMEWORK EACH WEEK?
3. WHAT IS THE DISTRIBUTION OF AGES AMONG EMPLOYEES AT A CORPORATION?
4. How DOES THE DAILY SALES VOLUME VARY ACROSS DIFFERENT STORE LOCATIONS?
5. WHAT PERCENTAGE OF SURVEY RESPONDENTS PREFER PRODUCT A OVER PRODUCT B?
6. WHAT IS THE RANGE OF SCORES ON A MATH TEST FOR A PARTICULAR CLASS?
7. How HAS THE UNEMPLOYMENT RATE CHANGED OVER THE LAST DECADE?
8. WHAT IS THE MEDIAN HOUSEHOLD INCOME IN A SPECIFIC REGION?
9. How MANY TRAFFIC ACCIDENTS OCCUR ON AVERAGE EACH MONTH IN A CITY?
10. WHAT IS THE FREQUENCY OF DIFFERENT BLOOD TYPES IN A POPULATION SAMPLE?

EACH OF THESE QUESTIONS INVOLVES COLLECTING MULTIPLE DATA POINTS AND ANALYZING THE VARIATION TO PROVIDE
MEANINGFUL INSIGHTS.



ExAMPLES OF NON-STATISTICAL QUESTIONS

NON-STATISTICAL QUESTIONS ARE SIMPLER IN NATURE, WITH ANSWERS THAT DO NOT DEPEND ON DATA VARIABILITY OR
STATISTICAL METHODS. THESE QUESTIONS TYPICALLY SEEK FACTUAL OR STRAIGHTFORW ARD RESPONSES.

1. WHAT IS THE CAPITAL CITY OF JAPAN?

2. How MANY CONTINENTS ARE THERE ON EARTH?

3. WHAT COLOR DO YOU GET BY MIXING RED AND BLUE?

4. |S WATER A LIQUID AT ROOM TEMPERATURE?

5. WHO INVENTED THE TELEPHONE?

6. WHAT IS THE BOILING POINT OF WATER IN DEGREES CELSIUS?
7. DOES THE SUN RISE IN THE EAST?

8. WHAT IS THE LARGEST PLANET IN THE SOLAR SYSTEM?

9. How MANY STATES ARE THERE IN THE UNITED STATES?

10. Is A TRIANGLE A POLYGON?

THESE QUESTIONS HAVE SPECIFIC ANSWERS THAT REMAIN CONSTANT REGARDLESS OF REPEATED INQUIRY OR DATA COLLECTION.

COMPARING STATISTICAL AND NON-STATISTICAL QUESTIONS

(UNDERSTANDING THE DIFFERENCES BETWEEN STATISTICAL AND NON-STATISTICAL QUESTIONS IS CRITICAL FOR EFFECTIVE DATA
ANALYSIS AND RESEARCH DESIGN. W/HILE BOTH TYPES OF QUESTIONS SERVE IMPORTANT PURPOSES, THEIR APPLICATIONS AND
METHODS OF ANS\WERING DIFFER SIGNIFICANTLY.

PURPOSE AND APPLICATION

STATISTICAL QUESTIONS ARE USED WHEN THE GOAL IS TO UNDERSTAND VARIABILITY, TRENDS, OR PATTERNS WITHIN A GROUP
OR DATA SET. THEY ARE FUNDAMENTAL IN RESEARCH, SURVEYS, AND ANY FIELD THAT RELIES ON QUANTITATIVE DATA. Non-
STATISTICAL QUESTIONS ARE MORE SUITED FOR RETRIEVING FACTUAL INFORMATION, DEFINITIONS, OR CATEGORICAL ANSWERS
THAT DO NOT REQUIRE DATA ANALYSIS.

DATA REQUIREMENTS

STATISTICAL QUESTIONS REQUIRE COLLECTING MULTIPLE DATA POINTS TO CAPTURE VARIABILITY AND PERFORM ANALYSIS.
NON-STATISTICAL QUESTIONS NEED NO SUCH DATA COLLECTION AND CAN BE ANSWERED BASED ON ESTABLISHED FACTS OR
DEFINITIONS.

ExAMPLES COMPARISON

e STATISTICAL: “\WHAT IS THE AVERAGE NUMBER OF HOURS PEOPLE SLEEP PER NIGHT?”
o NON-STATISTICAL: " WHAT IS THE RECOMMENDED NUMBER OF HOURS OF SLEEP FOR ADULTS?”

e STATISTICAL: “"HowW MANY STUDENTS SCORED ABOVE 909% ON THE FINAL EXAM?”



e NON-STATISTICAL: “\WHAT IS THE PASSING SCORE FOR THE FINAL EXAMP”

THESE CONTRASTS HIGHLIGHT THE FUNDAMENTAL DISTINCTION: STATISTICAL QUESTIONS REQUIRE DATA WITH VARIABILITY,
WHILE NON-STATISTICAL QUESTIONS SEEK FIXED, FACTUAL ANSWERS.

FREQUENTLY AskeD QUESTIONS

\WHAT IS A STATISTICAL QUESTION?

A STATISTICAL QUESTION IS ONE THAT ANTICIPATES VARIABILITY IN THE DATA AND TYPICALLY REQUIRES DATA COLLECTION
AND ANALYSIS TO ANSWER, SUCH AS “\WHAT IS THE AVERAGE HEIGHT OF STUDENTS IN A CLASS?”

CAN YOU GIVE AN EXAMPLE OF A NON-STATISTICAL QUESTION?

A NON-STATISTICAL QUESTION IS ONE THAT CAN BE ANSWERED WITH A SINGLE VALUE OR FACT, WITHOUT NEEDING TO
ANALYZE VARIABILITY, FOR EXAMPLE, “\WHAT IS THE CAPITAL OF FRANCE?”

How CAN | IDENTIFY IF A QUESTION IS STATISTICAL OR NON-STATISTICAL?

IF THE QUESTION EXPECTS DIFFERENT ANSWERS FROM DIFFERENT SAMPLES OR MEASUREMENTS AND REQUIRES DATA ANALYSIS, IT
IS STATISTICAL. |F IT EXPECTS A SINGLE FACTUAL ANSWER, IT IS NON-STATISTICAL.

WHY ARE STATISTICAL QUESTIONS IMPORTANT IN RESEARCH?

STATISTICAL QUESTIONS HELP IN UNDERSTANDING PATTERNS, TRENDS, AND VARIATIONS IN DATA, WHICH ARE CRUCIAL FOR
MAKING INFORMED DECISIONS AND DRAWING CONCLUSIONS IN RESEARCH.

Is “"How MANY HOURS DO STUDENTS STUDY PER DAY?" A STATISTICAL QUESTION?

YES, BECAUSE THE NUMBER OF HOURS STUDIED VARIES AMONG STUDENTS, AND DATA NEEDS TO BE COLLECTED AND ANALYZED
TO ANSWER IT.

Is “\WHAT IS THE BOILING POINT OF WATERP" A STATISTICAL OR NON-STATISTICAL
QUESTION?

[T IS A NON-STATISTICAL QUESTION BECAUSE THE BOILING POINT OF WATER IS A FIXED VALUE UNDER STANDARD CONDITIONS
AND DOES NOT VARY.

PROVIDE AN EXAMPLE OF A STATISTICAL QUESTION RELATED TO SPORTS.

AN EXAMPLE WOULD BE “\WHAT IS THE AVERAGE NUMBER OF GOALS SCORED BY A SOCCER PLAYER IN A SEASON?” WHICH
REQUIRES DATA COLLECTION AND ANALYSIS.

ADDITIONAL RESOURCES

1. STATISTICS DONE WRONG: THE WoEerFULLY CoMPLETE GUIDE

THIS BOOK HIGHLIGHTS COMMON MISTAKES MADE IN STATISTICAL ANALYSES AND HOW THEY IMPACT RESEARCH CONCLUSIONS.
|T OFFERS CLEAR EXAMPLES OF STATISTICAL QUESTIONS AND EXPLAINS WHY PRECISE QUESTIONING AND METHODOLOGY ARE
CRUCIAL. READERS WILL GAIN INSIGHT INTO IDENTIFYING VALID STATISTICAL INQUIRIES VERSUS FLAWED OR NON-STATISTICAL
QUESTIONS.



2. How 1o LIE WITH STATISTICS

A CLASSIC TEXT THAT EXPLORES THE MISUSE AND MISINTERPRETATION OF STATISTICS IN EVERYDAY LIFE. THROUGH ENGAGING
EXAMPLES, IT CONTRASTS PROPER STATISTICAL QUESTIONING WITH MISLEADING OR NON-STATISTICAL ASSERTIONS. THE BOOK
ENCOURAGES CRITICAL THINKING ABOUT DATA AND THE QUESTIONS POSED TO ANALYZE IT.

3. THINKING WITH DATA: How TO TURN INFORMATION INTO INSIGHTS

THIS BOOK PROVIDES PRACTICAL GUIDANCE ON FORMULATING STATISTICAL QUESTIONS THAT TRANSFORM RAW DATA INTO
MEANINGFUL INSIGHTS. |T DISTINGUISHES BETWEEN STATISTICAL AND NON-STATISTICAL QUESTIONS THROUGH REAL-WORLD
EXAMPLES FROM BUSINESS AND SCIENCE. READERS LEARN TO CRAFT QUESTIONS THAT LEAD TO ACTIONABLE CONCLUSIONS.

4. THe ART OF STATISTICS: How To LEARN FROM DATA

RENOWNED STATISTICIAN DAVID SPIEGELHALTER INTRODUCES THE PRINCIPLES OF STATISTICAL THINKING AND THE IMPORT ANCE

OF ASKING THE RIGHT QUESTIONS. THE BOOK USES NUMEROUS EXAMPLES TO DIFFERENTIATE BETWEEN STATISTICAL QUESTIONS
THAT INVOLVE VARIABILITY AND UNCERTAINTY AND THOSE THAT DO NOT. |T IS AN ACCESSIBLE RESOURCE FOR UNDERSTANDING
THE ROLE OF QUESTIONING IN DATA ANALYSIS.

5. DATA Science For Business: WHAT You Neep To Know ABoUT DATA MINING AND DATA-ANALYTIC THINKING

THIS BOOK BRIDGES THE GAP BETWEEN DATA SCIENCE AND BUSINESS DECISION-MAKING BY FOCUSING ON HOW TO ASK THE
CORRECT QUESTIONS. |T EXPLAINS THE DIFFERENCE BETWEEN STATISTICAL QUESTIONS, WHICH REQUIRE DATA-DRIVEN ANALYSIS,
AND NON-STATISTICAL QUESTIONS, WHICH MAY BE ANSWERED THROUGH OTHER MEANS. THE EXAMPLES HELP READERS DEVELOP
A STRATEGIC APPROACH TO INQUIRY.

6. ASkING QUESTIONS WITH STATISTICS

A TARGETED GUIDE FOR EDUCATORS AND STUDENTS ON THE IMPORTANCE OF FRAMING STATISTICAL QUESTIONS
APPROPRIATELY. |T INCLUDES NUMEROUS CLASSROOM EXAMPLES ILLUSTRATING THE DIFFERENCE BETWEEN STATISTICAL AND
NON-STATISTICAL QUESTIONS. THE BOOK EMPHASIZES INQUIRY-BASED LEARNING AND CRITICAL EVALUATION OF DATA-RELATED
QUESTIONS.

7. PRACTICAL STATISTICS FOR DATA SCIENTISTS: 50 ESSenTIAL CONCEPTS

THIS PRACTICAL HANDBOOK OUTLINES KEY STATISTICAL CONCEPTS WITH EXAMPLES THAT CLARIFY WHEN A QUESTION IS
STATISTICAL IN NATURE. |T PROVIDES CASE STUDIES WHERE STATISTICAL AND NON-STATISTICAL QUESTIONS ARE CONTRASTED
TO DEMONSTRATE THEIR IMPLICATIONS IN DATA SCIENCE PROJECTS. THE BOOK IS IDEAL FOR PRACTITIONERS WHO WANT TO
IMPROVE THEIR QUESTION-ASKING SKILLS.

8. DATA ANALYSIS USING REGRESSION AND MUL TILEVEL /HIERARCHICAL MODELS

FOCUSING ON ADVANCED STATISTICAL MODELING, THIS BOOK DISCUSSES HOW FORMULATING PRECISE STATISTICAL QUESTIONS
IS FUNDAMENTAL TO APPLYING REGRESSION TECHNIQUES. |T CONTRASTS STATISTICAL QUESTIONS ABOUT RELATIONSHIPS AND
EFFECTS WITH NON-STATISTICAL QUESTIONS THAT LACK DATA VARIABILITY CONSIDERATIONS. READERS GAIN A DEEPER
UNDERSTANDING OF QUESTION FORMULATION IN COMPLEX ANALYSES.

Q. THe SIGNAL AND THE Noise: WHY So MANY PrepiCTIONS FAIL—BUT SoME DonN’T

NATE SILVER EXPLORES THE ART OF DISCERNING MEANINGFUL SIGNALS FROM NOISY DATA, EMPHASIZING THE ROLE OF
STATISTICAL QUESTIONING. THE BOOK PROVIDES EXAMPLES WHERE STATISTICAL QUESTIONS LEAD TO BETTER PREDICTIONS,
WHILE NON-STATISTICAL QUESTIONS OFTEN RESULT IN FAILURE. |T OFFERS VALUABLE LESSONS ON FRAMING QUESTIONS TO
IMPROVE FORECASTING ACCURACY.
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