What Does Std Mean in
Statistics: Overview and
Learning Goals

"Std" (SD, StDev, std dev) is the standard
abbreviation for standard deviation in software

output, tables, and reports [S1][S2][S5]

In formulas, o (sigma) denotes the population
value and s denotes the sample value [S2]

Standard deviation measures spread: how far
values typically sit from the mean, in the data's
own units [S2][S5]

Keep std distinct from lookalikes: variance,
standard error, and standard score (z)

® Goal: compute std, read it across software,
interpret its magnitude, and report it clearly




® Population std (o) covers the whole Key Symbols
group; sample std (s) estimates it.

® Std is the square root of variance,
returning values to the data's
original units.

Population Sample The average Comnjon
. : L standard standard of squared notation
® Calculation chain: mean — deviations deviation deviation deviations fodr standard
ks eviation
— squared deviations — average —
square root.
Relationship

® Notation varies: o and s in textbooks,
SD in APA tables, Std. Dev. in Stata/SPSS.

Std = \/ Variance

® Software labels: StDev in Minitab,

std() as a function name. ; :
Calculation Chain
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Why n — 1? Sample vs. Population Formulas
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Population formula divides by N. Sample formula divides by n — 1.

Population formula divides by N;

sample formula divides by n — 1. The Gap Shrinks as n Grows

Bessel's correction: n — 1 offsets
using the sample mean, making s unbiased.

Gap is about 7% at n = 8; under 1% by n = 60.

Large datasets hide the wrong choice —
decide before computing.

Record the formula choice in your notes
and report.

BETTER DATA. BRIGHTER THINKING.




How to Calculate

Standard Deviation
Step by Step

Val Deviation Squared
o Find the mean of all values aue (from mean) Deviation

in the dataset
Subtract the mean from each & i i
value, then square each result = = 1

Sum squared deviations, divide - - %
by N (population) or n — 1 (sample)

Take the square root to return i ®
to original units ® o o0 oo
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( . Squaring makes outliers matter Data Points

| more; round only at the end
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Interpreting the Magnitude of Std

® Stdisin the data's original
tits: 15, 1“cm, not.em?

o Larger std means greater
variability; smaller std
means tighter clustering

® Normal data: ~68% within
1SD, 95% within 2, 99.7%
within 3

® Compare std only across
similar contexts and scales

=3SDr =25D, -~ ~1SH  Mean  #1SD = +2SH = 135D
® Always report std alongside
the mean, never alone




Reading Std in Tables and Reports
| Descriptive Table (MandSD)

Descriptive tables pair M and SD

side by side; APA tables leave
SD undefined.

Stata prints "Std. Dev." and
NCSS/StatCrunch print
"Standard Deviation" next to
"Standard Error."

In regression and dashboards,
confirm whether "Std" means
spread or a coefficient's
standard error.

When labels are ambiguous,
check the table note before
trusting the number.

Descriptive Table (M and SD)
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SD and SE in Software Output

Std. Dev. ‘

Standard
Deviation

Standard
Error
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Std in Software: Excel, R, Python, SPSS, SAS, and MATLAB ‘

STAIM EREGIOINICIEIP TR SHHING L NTE YN DI E R E REES N AT DIE A SR SF:

=11
|

_ samples uses | defaults to
=STDEV.S(range) l (n-1) sd(x) e | pandas .std() ddof=1
=STDEV.P(range)  populations ! np.std() defaults to
(n) i | ddof=0
"Std. Deviation" with normalizes by
STDDEV VARDEF=DF std(x) N — 1 by default;
default. set ddof explicitly.

Excel: STDEV.S samples (n — 1); STDEV.P populations (n).

R sd() uses n — 1; pandas .std() defaults to ddof=1.

NumPy np.std() defaults to ddof=0 — the top mismatch source.

SPSS: "Std. Deviation"; SAS: STDDEV with VARDEF=DF default.
© MATLAB std normalizes by N — 1 by default; set ddof explicitly.

©@OLS DIEFER. IIBEAS ALlIGN.: STATISTICS FOR A BRIGHTER TOMORROW



Std vs. Standard Error and Other Lookalikes

Standard Deviation (SD) Standard Error (SE)

Spread of observations around the mean Uncertainty of an estimate like the mean

|
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| SE shrinks
: as n grows
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Std (SD) = spread of observations around the mean

Standard error (SE) = uncertainty of an estimate like the mean
SE shrinks as n grows; SD does not systematically shrink
Variance = SD squared, so its units are squared

z-score rescales position; it is not a spread measure

Mixing SD and SE distorts apparent precision in reports



Reporting Std Correctly: Labels, Units, and Style

CEEAR REPORTFING SUPRPORINS REPRODUCIBLE RESEARCH

e Vague or incomplete ° Complete and clear APA style note
Italicize M and SD.
“The height was 136.4 (15.1).” “The average height 136.4 cm For example:
(ST 58 M = 136.4 cm,
SP= 151

Name the measure explicitly as SD or "standard
deviation"; state sample vs. population

Pair std with the mean and include units: "average 0) ggﬁ‘iﬁfﬂ standard
height 136.4 cm (SD = 15.1)"
S Sall"lpl.e standard

APA: one decimal for integer scales, two decimals deviation
otherwise; italicize M and SD N e
Do not define standard statistical abbreviations N Samplesize
such as M, SD, or p

v Square root

Do not repeat the same statistic in both text and a
table; avoid nested parentheses S 5 SES |
_ T——
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Practical Example: Students and Teachers

© Students compare two class datasets:
which class is more consistent, and why? Students

Show full working: mean, deviations, A
squared deviations, divide by n — 1,
square root

v

) Teachers open with a dot plot of scores
so spread is visible before quoting
numbers Teachers

@ Verify hand-worked answers against
SPSS ‘Std. Deviation’ or Excel STDEV.S ®
output @ O e
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© Preview common homework errors:
early rounding, wrong denominator,
missing square root




Practical Example: Analysts, Researchers, and Content Creators

e ‘a—

Researchers

Pick the right function and
set the parameter deliberately.

State the analysis sample and
keep table notes consistent with text.

Translate SD into plain language
while keeping the number accurate.

e Analysts: pick STDEV.S or STDEV.P deliberately; set ddof explicitly in Python
e NumPy defaults to ddof=0, pandas to ddof=1 — mismatches are the top error

e Researchers: state the analysis sample and keep table notes consistent with text
e Creators: translate SD into plain language while keeping the number accurate

® One dataset, three explanations — the audience decides the framing, not the value



Common Mistakes and Misconceptions

L=

CLEARER THINKING. STRONGER ANALYSIS.
of center a = often by trusting software
\ defaults
=) It measures spread instead. o) LY defaults to n; pandas, R,

and Excel STDEV.S default to n — 1.

flags outliers

=» It does neither.
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Checklist:

Reading and Reporting Std with Confidence

Ask three questions: spread or
uncertainty? sample or population?
what units?

Verify the software setting Spread or
(STDEV.S vs STDEV.P, ddof) uncertainty?
before quoting.

Sample or
Cross-check one small calculation population?
by hand to confirm the formula.

What units?

Report as M and SD with units,
defined labels, and consistent decimals.

Apply the checklist to the next table,
dashboard, or article you read.
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Key Takeaways and Quick Reference

Std = standard deviation: typical
spread around the mean, in data units

Sample divides by n — 1;
population divides by N;
software defaults differ

Never confuse std with standard
error, variance, or z-Scores

Always report SD with context,
units, and a defined label

Students show working; teachers
visualize; analysts set ddof;
researchers follow APA
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PersonWise.
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Scan the code or click anywhere to watch this course live, with voice Q&A
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