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UNDERSTANDING THE APPROPRIATE SAMPLE SIZE FOR A RESEARCH STUDY IS FUNDAMENTAL TO ENSURING VALID, RELIABLE, AND
GENERALIZABLE RESULTS. W/HEN RESEARCHERS AIM TO ESTIMATE A POPULATION PARAMETER—SUCH AS A MEAN OR
PROPORTION—WITH A SPECIFIED LEVEL OF CONFIDENCE AND PRECISION, THEY MUST CAREFULLY DETERMINE THE REQUIRED SAMPLE
SIZE. IN PARTICULAR, SELECTING A SAMPLE SIZE THAT YIELDS A 950/0 CONFIDENCE INTERVAL WITH A DESIRED MARGIN OF ERROR
HELPS BALANCE THE NEED FOR ACCURACY AGAINST RESOURCE CONSTRAINTS. THIS ARTICLE EXPLORES THE PRINCIPLES,
FORMULAS, AND PRACTICAL CONSIDERATIONS INVOLVED IN DETERMINING THE APPROPRIATE SAMPLE SIZE UNDER THESE
PARAMETERS.

FUNDAMENTALS OF CONFIDENCE INTERVALS AND MARGIN OF ERROR

WHAT IS A CONFIDENCE INTERVAL?

A CONFIDENCE INTERVAL (CD PROVIDES A RANGE OF PLAUSIBLE VALUES FOR A POPULATION PARAMETER BASED ON SAMPLE
DATA. FoRr EXAMPLE, A 950/0 CONFIDENCE INTERVAL FOR A POPULATION MEAN SUGGESTS THAT, IF THE SAME SAMPLING
PROCEDURE WERE REPEATED NUMEROUS TIMES, APPROXIMATELY 950/0 OF THOSE INTERVALS WOULD CONTAIN THE TRUE
POPULATION MEAN.

UNDERSTANDING THE MARGIN OF ERROR

THE MARGIN OF ERROR (E) QUANTIFIES THE MAXIMUM EXPECTED DIFFERENCE BETWEEN THE ESTIMATED VALUE FROM THE SAMPLE
AND THE TRUE POPULATION PARAMETER. |T IS DIRECTLY RELATED TO THE CONFIDENCE LEVEL, VARIABILITY IN THE DATA, AND THE
SAMPLE SIZE. A SMALLER MARGIN OF ERROR INDICATES A MORE PRECISE ESTIMATE.

Key FACTORS INFLUENCING SAMPLE Size DETERMINATION

SEVERAL ELEMENTS INFLUENCE HOW LARGE A SAMPLE SHOULD BE TO ACHIEVE A PARTICULAR CONFIDENCE LEVEL AND MARGIN OF
ERROR:

* DesIReD CONFIDENCE LEVEL: TYPICALLY EXPRESSED AS A PERCENTAGE (E.G., 95%), INDICATING HOW CONFIDENT WE
ARE THAT THE INTERVAL CONTAINS THE TRUE PARAMETER.

¢ MARGIN OF ERROR (E) THE MAXIMUM ACCEPTABLE DIFFERENCE BETWEEN THE SAMPLE ESTIMATE AND THE TRUE
POPULATION PARAMETER.

o POPULATION VARIABILITY: THE INHERENT VARIABILITY IN THE DATA, OFTEN REPRESENTED BY THE STANDARD DEVIATION
(£) FOR MEANS OR THE PROPORTION (P) FOR CATEGORICAL DATA.

® POPULATION SIzE: IF THE POPULATION IS FINITE AND SMALL, THE SAMPLE SIZE CALCULATION MAY NEED TO BE ADJUSTED
ACCORDINGLY.



SAMPLE Size CALCULATION FOR ESTIMATING A POPULATION MEAN

\W/HEN THE POPULATION STANDARD DEVIATION IS KNOWN

IF THE POPULATION STANDARD DEVIATION (Z) IS KNOWN—WHICH IS OFTEN NOT THE CASE IN PRACTICE—THE SAMPLE SIZE
NEEDED TO ESTIMATE A POPULATION MEAN WITH A SPECIFIED MARGIN OF ERROR AT A GIVEN CONFIDENCE LEVEL IS CALCULATED
USING!:

\[
N = \LerT( \rrAC{Z_{\aLPHA/2]} \TIMES \SIGMA}{E} \RIGHT)"2

\]

\W/ HERE:

-\(Z_{\ALPHA/2} \) IS THE Z-SCORE CORRESPONDING TO THE DESIRED CONFIDENCE LEVEL (FOR 95%, \( Z_{0.025}
\approx 1.96 \))

-\(\siGMA \) IS THE POPULATION STANDARD DEVIATION

-\(E\) IS THE DESIRED MARGIN OF ERROR

ExXAMPLE:
SUPPOSE YOU WISH TO ESTIMATE A MEAN WITH A 95% CONFIDENCE LEVEL, A MARGIN OF ERROR OF 5 UNITS, AND A KNOWN £
oF 20 UNITS. THEN:

\[
N = \LerT( \FrrAC{1.96 \TiMes 20K 53 \riGHT)"2 = \LErT( \FRAC{39.2}{5} \riGHT)"2 = (7.84)"2 = 61.47

\]

ROUNDING UP, A SAMPLE SIZE OF 62 WOULD BE NECESSARY.

\¥/HEN THE POPULATION STANDARD DEVIATION IS UNKNOWN

IN MOST PRACTICAL SITUATIONS, ¥ IS UNKNOWN. RESEARCHERS THEN USE THE SAMPLE STANDARD DEVIATION <S) AS AN
ESTIMATE, AND THE CALCULATION INVOLVES THE T-DISTRIBUTION:

\[
N = \LerT( \FrRac{T_{\ALPHA/2, DF} \TiMES SHE} \RIGHT)"2

\]

SINCE \( S \) IS UNKNOWN AT THE OUTSET, AN INITIAL ESTIMATE OR PILOT STUDY IS OFTEN CONDUCTED, OR A CONSERVATIVE
VALUE IS USED. FOR SMALL SAMPLE SIZES, THE T-DISTRIBUTION ACCOUNTS FOR ADDITIONAL UNCERTAINTY; AS THE SAMPLE SIZE
INCREASES, THE T-DISTRIBUTION APPROACHES THE NORMAL DISTRIBUTION.

| TERATIVE APPROACH:

BECAUSE THE T-VALUE DEPENDS ON DEGREES OF FREEDOM (WHICH DEPENDS ON N), AN ITERATIVE PROCESS OR APPROXIMATION IS
OFTEN EMPLOYED:

1. MAKE AN INITIAL GUESS FOR N.

2. CALCULATE THE T-VALUE FOR THAT N.

3. RECALCULATE N USING THE FORMULA.

4. REPEAT UNTIL N STABILIZES.

SAMPLE Size CALCULATION FOR PROPORTIONS



ESTIMATING A POPULATION PROPORTION (P) WITH SPECIFIED CONFIDENCE AND MARGIN OF ERROR INVOLVES A DIFFERENT
FORMULA:

N =\rrac{Z {\aLPHA/23}"2 \TiMes P \TiMes (1 - P)HE"2}
\]

\W/ HERE:

-\(P\) Is THE ESTIMATED PROPORTION (IF UNKNOWN, 0.5 IS USED FOR MAXIMUM VARIABILITY)
-\(Z_{\ALPHA/2} \) IS THE Z-SCORE FOR THE CONFIDENCE LEVEL

- \(E \) IS THE MARGIN OF ERROR (EXPRESSED AS A PROPORTION, E.G., 0.05 For 5%)

ExXAMPLE:
ASSUMING NO PRIOR ESTIMATE OF P, USE \( P = 0.5 \), WITH A 95% CONFIDENCE LEVEL AND A MARGIN OF ERROR OF 0.05:

\[
N =\FrAc{1.96"2 \TiMes 0.5 \TiMes 0.53}{0.05"2} = \rrac{3.8416 \TiMes 0.253}{0.0025} =
\Frac{0.96043}{0.0025} = 384.16

\]

ROUNDING UP, A SAMPLE SIZE OF 385 RESPONDENTS WOULD BE NECESSARY.

ADJUSTING FOR FINITE POPULATION

\W/HEN SAMPLING FROM A FINITE POPULATION, ESPECIALLY A SMALL ONE, THE SAMPLE SIZE CALCULATION SHOULD BE ADJUSTED
USING THE FINITE POPULATION CORRECTION (FPC):

\[
N_{aD)} = \rrAac{N_O}{ 1 + \rrac{n_0 - 1}{N}}
\]

¥/ HERE:
-\(N_0O\) IS THE INITIAL SAMPLE SIZE CALCULATED ASSUMING AN INFINITE POPULATION
-\(N\) IS THE TOTAL POPULATION SIZE

THIS ADJUSTMENT REDUCES THE REQUIRED SAMPLE SIZE, MAKING SAMPLING MORE EFFICIENT.

PrRACTICAL CONSIDERATIONS IN SAMPLE Size DETERMINATION

ResoUrRCE CONSTRAINTS

W/HILE LARGER SAMPLES IMPROVE PRECISION, THEY ALSO DEMAND MORE RESOURCES—TIME, MONEY, AND EFFORT. RESEARCHERS
MUST BALANCE THE IDEAL SAMPLE SIZE WITH PRACTICAL LIMITATIONS.

ExPecTED RESPONSE RATE

IN SURVEY RESEARCH, NOT ALL SELECTED PARTICIPANTS MAY RESPOND. To ACCOUNT FOR NON-RESPONSE, INFLATE THE INITIAL
SAMPLE SIZE:

\l

N_{FNaL} = \rrAac{N}{\TEXT{RESPONSE RATE}}

\]



FOR EXAMPLE, IF EXPECTING A RESPONSE RATE OF 80%, AND THE CALCULATED SAMPLE SIZE IS 385, THEN:

\[
N_{FNaL} = \FrRAC{385}{0.8} = 481.25
\]

RoUND UP TO 482 PARTICIPANTS.

V ARIABILITY IN DATA

ACCURATE ESTIMATION OF VARIABILITY (Z OR P) IS CRUCIAL. UNDERESTIMATING VARIABILITY LEADS TO UNDERPOWERED
STUDIES, OVERESTIMATING RESULTS IN UNNECESSARILY LARGE SAMPLES.

PiLoT STuUDIES AND PRELIMINARY DATA

PILOT STUDIES CAN PROVIDE ESTIMATES OF VARIABILITY, HELPING REFINE SAMPLE SIZE CALCULATIONS BEFORE FULL-SCALE DATA
COLLECTION.

SUMMARY AND RECOMMENDATIONS

DETERMINING THE APPROPRIATE SAMPLE SIZE FOR A 959, CONFIDENCE INTERVAL WITH A SPECIFIED MARGIN OF ERROR INVOLVES
UNDERSTANDING THE UNDERLYING STATISTICAL FORMULAS, THE NATURE OF THE DATA, AND PRACTICAL CONSTRAINTS. THE KEY
STEPS INCLUDE:

1. IDENTIFY WHETHER ESTIMATING A MEAN OR PROPORTION.

2. DETERMINE THE VARIABILITY OR PROPORTION ESTIMATE, USING PRIOR DATA OR CONSERVATIVE ASSUMPTIONS.

3. SELECT THE DESIRED CONFIDENCE LEVEL (COMMONLY 959%) AND MARGIN OF ERROR.

4. USE THE RELEVANT FORMULA TO COMPUTE THE INITIAL SAMPLE SIZE.

5. ADJUST FOR FINITE POPULATIONS IF APPLICABLE.

6. ACCOUNT FOR NON-RESPONSE AND RESOURCE LIMITATIONS.

IN CONCLUSION, CAREFUL PLANNING AND CONSIDERATION OF THESE FACTORS ENSURE THAT THE CHOSEN SAMPLE SIZE PROVIDES
THE DESIRED PRECISION AND CONFIDENCE, ULTIMATELY CONTRIBUTING TO THE VALIDITY AND RELIABILITY OF RESEARCH FINDINGS.
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FREQUENTLY AsSkeD QUESTIONS



How DO | DETERMINE THE SAMPLE SIZE NEEDED FOR A 950/0 CONFIDENCE INTERVAL WITH
A SPECIFIC MARGIN OF ERROR?

TO DETERMINE THE REQUIRED SAMPLE SIZE, YOU CAN USE THE FORMULA N = (Z"2 P (1 -P)) / E*2, WHERE Z IS THE Z-SCORE
FOR 95% CONFIDENCE (1.96), P IS THE ESTIMATED PROPORTION, AND E IS THE DESIRED MARGIN OF ERROR.

\WHAT IS THE IMPACT OF THE ESTIMATED PROPORTION (P) ON THE REQUIRED SAMPLE
SIZE?

THE ESTIMATED PROPORTION P INFLUENCES THE SAMPLE SIZE, THE MAXIMUM SAMPLE SIZE OCCURS WHEN P = 05, AND SMALLER
OR LARGER P VALUES REDUCE THE NEEDED SAMPLE SIZE FOR THE SAME MARGIN OF ERROR.

How DOES THE MARGIN OF ERROR AFFECT THE SAMPLE SIZE IN A 959% CONFIDENCE
INTERVAL?P

A SMALLER MARGIN OF ERROR REQUIRES A LARGER SAMPLE SIZE, AS PRECISION INCREASES, MORE DATA POINTS ARE NECESSARY
TO MAINTAIN THE SAME CONFIDENCE LEVEL.

CAN | CALCULATE THE SAMPLE SIZE WITHOUT KNOWING THE POPULATION PROPORTION
pP

YES, BY ASSUMING P = 05, WHICH YIELDS THE MAXIMUM SAMPLE SIZE NEEDED, IF YOU HAVE AN ESTIMATE OF P, USING THAT
VALUE CAN RESULT IN A SMALLER, MORE ACCURATE SAMPLE SIZE CALCULATION.

\WHAT FORMULA SHOULD | USE TO DETERMINE SAMPLE SIZE FOR MEAN ESTIMATES WITH
A SPECIFIED MARGIN OF ERROR?

Use N =(Zz/E)"2, WHERE £ IS THE POPULATION STANDARD DEVIATION, Z IS THE Z-SCORE FOR 959, CONFIDENCE, AND E IS
THE MARGIN OF ERROR.

How LARGE SHOULD MY SAMPLE BE TO ACHIEVE A 959 CONFIDENCE INTERVAL WITH A
MARGIN OF ERROR OF 5%?

IF ESTIMATING A PROPORTION WITHP = 0.5 AND E = 0.05, THE REQUIRED SAMPLE SIZE IS APPROXIMATELY 384. ADJUST THIS
BASED ON YOUR ESTIMATED P AND MARGIN OF ERROR.

DOES INCREASING THE CONFIDENCE LEVEL (E.G., To 999%) AFFECT THE SAMPLE SIZE
NEEDED?

YES, INCREASING THE CONFIDENCE LEVEL INCREASES THE 2-SCORE (E.G., FROM 1.96 To 2.57 6 FOR 999%), WHICH IN TURN
INCREASES THE REQUIRED SAMPLE SIZE FOR THE SAME MARGIN OF ERROR.

\YW/HAT ARE THE COMMON PITFALLS WHEN CALCULATING SAMPLE SIZE FOR A CONFIDENCE
INTERVAL?P

COMMON PITFALLS INCLUDE USING INCORRECT FORMULAS, IGNORING THE VARIABILITY IN THE POPULATION, ASSUMING P = 0.5
WITHOUT JUSTIFICATION, AND NOT ACCOUNTING FOR FINITE POPULATION CORRECTION IF APPLICABLE.

How DOES THE FINITE POPULATION CORRECTION FACTOR INFLUENCE THE REQUIRED



SAMPLE SIZE?

\W/HEN SAMPLING FROM A SMALL POPULATION, APPLYING THE FINITE POPULATION CORRECTION REDUCES THE REQUIRED SAMPLE
Size, CALCULATED AS N_ADJ =N (N - nN) / (N - 1), WHERE N IS THE POPULATION SIZE.

ARE THERE ONLINE CALCULATORS AVAILABLE TO DETERMINE SAMPLE SIZE FOR A 95%
CONFIDENCE INTERVAL WITH A SPECIFIC MARGIN OF ERROR?

YES, NUMEROUS ONLINE TOOLS AND STATISTICAL SOFTWARE PACKAGES CAN COMPUTE THE REQUIRED SAMPLE SIZE BY
INPUTTING YOUR CONFIDENCE LEVEL, MARGIN OF ERROR, AND ESTIMATED PROPORTION OR STANDARD DEVIATION.

ADDITIONAL RESOURCES

How LARGE A SAMPLE SHoULD BE SeLECTED To ProviDE A 959, ConFIDENCE INTERVAL WITH A MARGIN OF Error OF

IN THE REALM OF DATA ANALYSIS AND STATISTICAL INFERENCE, DETERMINING THE APPROPRIATE SAMPLE SIZE IS A FUNDAMENTAL
STEP THAT CAN MAKE OR BREAK THE VALIDITY OF A STUDY'S CONCLUSIONS. \WHETHER CONDUCTING A SURVEY, AN EXPERIMENT,
OR ANY RESEARCH THAT INVOLVES ESTIMATING A POPULATION PARAMETER, RESEARCHERS AIM TO STRIKE A BALANCE BETWEEN
ACCURACY AND PRACTICALITY. ONE OF THE KEY CONSIDERATIONS IN THIS PROCESS IS ENSURING THAT THE SAMPLE SIZE IS LARGE
ENOUGH TO PRODUCE A RELIABLE ESTIMATE WITH A SPECIFIED LEVEL OF CONFIDENCE AND A TOLERABLE MARGIN OF ERROR. THIS
ARTICLE DELVES INTO THE CORE PRINCIPLES BEHIND CALCULATING THE NECESSARY SAMPLE SIZE FOR A 950/0 CONFIDENCE
INTERVAL WITH A GIVEN MARGIN OF ERROR, PROVIDING BOTH THE THEORETICAL BACKGROUND AND PRACTICAL GUIDANCE FOR
RESEARCHERS AND DATA ENTHUSIASTS ALIKE.

UNDERSTANDING THE FOUNDATIONS: CONFIDENCE INTERVALS, MARGIN OF ERROR, AND SAMPLE SIZE

BEFORE DIVING INTO THE FORMULAS AND CALCULATIONS, IT’S ESSENTIAL TO CLARIFY THE CORE CONCEPTS THAT UNDERPIN THIS
TOPIC:

- CONFIDENCE INTERVAL (CD A RANGE OF VALUES DERIVED FROM SAMPLE DATA THAT IS BELIEVED, WITH A CERTAIN
PROBABILITY (CONFIDENCE LEVEL), TO CONTAIN THE TRUE POPULATION PARAMETER. FOR EXAMPLE, A 950/0 CONFIDENCE
INTERVAL SUGGESTS THAT IF THE SAME POPULATION IS SAMPLED MULTIPLE TIMES, APPROXIMATELY 950/0 OF THOSE INTERVALS
WILL CONTAIN THE TRUE PARAMETER.

- MARGIN OF ERROR (E) THE MAXIMUM EXPECTED DIFFERENCE BETWEEN THE TRUE POPULATION PARAMETER AND THE ESTIMATE
DERIVED FROM THE SAMPLE. |T REFLECTS THE PRECISION OF THE ESTIMATE, SMALLER MARGINS INDICATE MORE PRECISE ESTIMATES.

- SAMPLE SIzE (N)Z THE NUMBER OF OBSERVATIONS OR DATA POINTS COLLECTED FOR ANALYSIS. LARGER SAMPLES TEND TO
PRODUCE MORE ACCURATE AND RELIABLE ESTIMATES BUT OFTEN INVOLVE HIGHER COSTS AND EFFORT.

- CONFIDENCE LEVEL: THE PROBABILITY THAT THE CALCULATED CONFIDENCE INTERVAL CAPTURES THE TRUE PARAMETER.
COMMONLY USED CONFIDENCE LEVELS INCLUDE 90%, 95%, AND 99%. HERE, OUR FOCUS IS ON THE 959 CONFIDENCE LEVEL.

THe RELATIONSHIP BETWEEN SAMPLE SizE, MARGIN OF ERROR, AND CONFIDENCE LEVEL
AT THE HEART OF SAMPLE SIZE DETERMINATION LIES THE RELATIONSHIP BETWEEN THESE THREE ELEMENTS. THE FUNDAMENTAL
FORMULA FOR ESTIMATING THE SAMPLE SIZE WHEN ESTIMATING A POPULATION PROPORTION (E.G., PERCENTAGE OF VOTERS

FAVORING A CANDIDATE) OR A MEAN (AVERAGE VALUE) HINGES ON THE DESIRED MARGIN OF ERROR AND CONFIDENCE LEVEL.

FOR ESTIMATING A POPULATION PROPORTION (P):

N=(Z%2p(1-p))/E?



FOR ESTIMATING A POPULATION MEAN (M):

N=(7%252)/ E?

\X/HERE:

- N = REQUIRED SAMPLE SIZE

- 7 = 7-SCORE CORRESPONDING TO THE DESIRED CONFIDENCE LEVEL (FOR 956%, Z = 1.96)

- P = ESTIMATED PROPORTION OF THE CHARACTERISTIC IN THE POPULATION (IF UNKNOWN, P = 0.5 IS CONSERVATIVE)

- ¥ = ESTIMATED STANDARD DEVIATION OF THE POPULATION (IF UNKNOWN, PILOT STUDIES OR PRIOR RESEARCH CAN INFORM
THIS)

- E = DESIRED MARGIN OF ERROR

[T’S IMPORTANT TO NOTE THAT THE FORMULA VARIES DEPENDING ON WHETHER THE GOAL IS ESTIMATING A PROPORTION OR A
MEAN, AND WHETHER THE POPULATION STANDARD DEVIATION (Z) IS KNOWN.

CALCULATING SAMPLE SizE FOrR A 95% CONFIDENCE INTERVAL
1. WHEN ESTIMATING A POPULATION PROPORTION
SUPPOSE A RESEARCHER WANTS TO ESTIMATE THE PROPORTION OF RESIDENTS IN A CITY WHO SUPPORT A NEW PUBLIC POLICY

WITH A MARGIN OF ERROR OF +3% (E = 0.03), AT A 95% CONFIDENCE LEVEL. IF THERE IS NO PRIOR ESTIMATE OF THE
PROPORTION, THE MOST CONSERVATIVE APPROACH IS TO ASSUME P = 0.5, WHICH MAXIMIZES THE REQUIRED SAMPLE SIZE.

’

STEP-BY-STEP CALCULATION:

- Z For 959% coNFIDENCE = 1.96
-p=0.5

-E=0.03

PLUG INTO THE FORMULA:
Nn=(1.9620.50.5)/0.032
N=(3.84160.25)/ 0.0009
Nn=0.9604 / 0.0009

N= 1067.11

RESULT: THE RESEARCHER NEEDS APPROXIMATELY 1,068 RESPONDENTS TO ESTIMATE THE PROPORTION WITH A 3% MARGIN OF
ERROR AT 959, CONFIDENCE.

2. WHEN ESTIMATING A POPULATION MEAN

SUPPOSE THE GOAL IS TO ESTIMATE THE AVERAGE DAILY COMMUTE TIME IN MINUTES WITHIN A MARGIN OF ERROR OF +2
MINUTES, WITH A 95% CONFIDENCE LEVEL. IF PRIOR STUDIES SUGGEST THE STANDARD DEVIATION () IS AROUND 10 MINUTES,
THE CALCULATION PROCEEDS AS FOLLOWS:

- Z For 959% coNFIDENCE = 1.96

-xr=10



-E=2

CALCULATE:
N=(1.96%102%) /22
N=(3.8416100)/ 4
N=2384.16/4

N= 96.04

RESULT: APPROXIMATELY 97 INDIVIDUALS NEED TO BE SAMPLED TO ESTIMATE THE AVERAGE COMMUTE TIME WITHIN A 2-MINUTE
MARGIN OF ERROR AT 95%, CONFIDENCE.

FACTORS INFLUENCING SAMPLE Size DECISIONS

W/HILE THE FORMULAS PROVIDE A SOLID STARTING POINT, REAL-\WORLD RESEARCH INVOLVES SEVERAL PRACTICAL
CONSIDERATIONS THAT CAN INFLUENCE THE FINAL SAMPLE SIZE:

- PopPULATION Size: FOR SMALL POPULATIONS, FINITE POPULATION CORRECTION FACTORS CAN REDUCE THE REQUIRED SAMPLE
SIZE.

- VARIABILITY IN DATA: HIGHER VARIABILITY (STANDARD DEVIATION OR PROPORTION) DEMANDS LARGER SAMPLES FOR THE
SAME MARGIN OF ERROR.

- Resource CONSTRAINTS: BUDGETI TIME, AND MANPOWER LIMITATIONS CAN RESTRICT SAMPLE SIZE, NECESSITATING
COMPROMISES OR ALTERNATIVE STRATEGIES.

- DESIRED PRECISION: SMALLER MARGINS OF ERROR REQUIRE EXPONENTIALLY LARGER SAMPLES, SO RESEARCHERS MUST BALANCE
PRECISION WITH FEASIBILITY.

- PiILoT STuDIES: CONDUCTING PRELIMINARY SURVEYS CAN HELP ESTIMATE PARAMETERS LIKE P OR £ MORE ACCURATELY,
LEADING TO MORE PRECISE SAMPLE SIZE CALCULATIONS.

PrACTICAL TIPS FOR RESEARCHERS

- Use PiLoT DATA WHEN PosSIBLE: PRIOR SMALL-SCALE STUDIES OR EXISTING LITERATURE CAN INFORM ESTIMATES OF P AND
%, RESULTING IN MORE ACCURATE SAMPLE SIZE CALCULATIONS.

- APPLY CONSERVATIVE ESTIMATES: WHEN UNCERTAIN, USE P = 0.5 OR A HIGH STANDARD DEVIATION TO AVOID
UNDERESTIMATING THE NEEDED SAMPLE SIZE.

- ConsIDEr THE FINITE PopuLATION CorrecTION (FPC): IF SAMPLING A SIGNIFICANT PORTION (>59%,) OF THE POPULATION,
ADJUST THE SAMPLE SIZE DOWNWARD USING FPC TO AVOID UNNECESSARY OVERSAMPLING.

- FACTOR IN NON-RESPONSE AND DROPOUTS: INCREASE THE CALCULATED SAMPLE SIZE PROPORTIONALLY TO ACCOUNT FOR
POTENTIAL NON-PARTICIPATION.

- LEVERAGE STATISTICAL SOFTWARE: ToOLS LIKE GPOWER, SAS, OR R CAN AUTOMATE THESE CALCULATIONS AND
INCORPORATE COMPLEX FACTORS.

CONCLUSION: STRIKING THE BALANCE FOR RELIABLE RESULTS

DETERMINING THE APPROPRIATE SAMPLE SIZE IS BOTH AN ART AND A SCIENCE. |T REQUIRES UNDERSTANDING THE STATISTICAL
UNDERPINNINGS, ASSESSING PRACTICAL CONSTRAINTS, AND MAKING INFORMED ASSUMPTIONS. For A 950/0 CONFIDENCE INTERVAL



WITH A SPECIFIED MARGIN OF ERROR, THE CORE FORMULAS PROVIDE A CLEAR STARTING POINT. HO\X/EVER, SUCCESSFUL
RESEARCH ALSO INVOLVES ACCOUNTING FOR REAL-WORLD COMPLEXITIES AND POTENTIAL UNCERTAINTIES.

BY CAREFULLY PLANNING AND EXECUTING SAMPLE SIZE CALCULATIONS, RESEARCHERS CAN ENSURE THEIR STUDIES PRODUCE
CREDIBLE, ACTIONABLE INSIGHTS WITHOUT UNNECESSARY EXPENDITURE OF RESOURCES. \WHETHER ESTIMATING PROPORTIONS,
MEANS, OR OTHER PARAMETERS, THE GOAL REMAINS THE SAME: TO ACHIEVE A RELIABLE MEASURE OF THE POPULATION WITH THE
DESIRED PRECISION, CONFIDENCE, AND EFFICIENCY. IN THE EVER-EVOLVING LANDSCAPE OF DATA-DRIVEN DECISION-MAKING, GETTING
THE SAMPLE SIZE RIGHT IS A CRUCIAL STEP TOWARD TRUSTWORTHY RESULTS.
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