Frequency Distributions
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Commonly Used For

PO ESEEESEEuR R LRl e SaeenaEyI YR

Ungrouped Frequency Distributions

rfof ascore = fol ascore/N
Y%f of a score = (rfof a score) x 100

Grouped Frequency Distributions

/Yhighc st Nlowest

size of class interval = i = —
number of intervals

Jof scores in interval
N

rf of scores in an interval =

% fof scores inan interval = (#/of scores in interval) X< 100

Percentile Rank

ofp I — X)/iL4

Py = 5

X100

Percentile of a Score
P(N) — c:f;'.)

Ji

7

Xr}TXL—'—(

Median

S0(NV) — _r:fi):.

Mdn = /Y.‘_)U = XL } ( f

Population Mean

_ X
BT

¥ population
Sample Mean
=X

¥ =22
N
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Measures of Variability

Range
Range = Xyignest urt. — Kiowest LrL

Variance

Population Variance
5 2=y

o= >
f\’pdpu[alion

Variance of a Sample
g X - Xy
)\'r

Estimated Population Variance
X ;o= )
Definitional formula: s~ = ,7)

ss
N-1

Sum of squares formula: s> =

Standard Deviation

Population Standard Deviation

2
T = o

Standard Deviation of a Sample

S0 X7
G P = JEE A

Y N
Estimated Population Standard Deviation
S - X7
Definitional formula: s = ."—2( . }
Vowv-1
Sum of squares formul [ B
Sum of squares formula: s = |/ —
quares fc VIV =D

Standard €rror of the Mean

o Known
(43

O3 = ——

Y VN

Estimated from s
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SRR B

Standard €rror of the Difference between Means

o Known

S 2
== /;1 a3z
O o = + —

XX { E-l- ny
Estimated from s and s

o \If[(m — s} + (m - I).s%]{_] +L}

131 + Ha — 2 Hy Ha

XX

RN B R R A R T R e e

Probability (p) of Occurrence of an Event
Number of outcomes composing the event

cvent) = N
plevent) Total number of possible outcomes

z Scores and Standard Scores

t Tests -

Single Score
X—p

z
a

Standard Score

X—X X—-X
FE—— i PSS
S /%(X —X?
Y N
Sample Mean
@ -w
z 5

One-Sample t Test

% - v -
t = = or .':Xf—%.aff:;\f—l
X s/NV/N
t Test for Independent Groups
- X - % ,

Definitional formula: g = —,df = N — 2
Mo s
X=X

- . X - )_(2
Computational formula: #j,y = ——F

/[(n, - 1Ds2 + (n, — l):.-%][ 1o ]
VT - Z e
m + iy 2 m L5

df =N —2
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t Test for Related Scores

fel = ua df = Npairs = 1,0r
5
be) = =i Xzsf‘ff= Npairs — 1
5D
anirs
Analysis of Variance

T A TR I ST T R AR e T Ti p s s s a s T Frrasa .

One-Factor Between-Subjects Design

Source SS dfe MSs F
Factor A SIXy - Xo) a—1 SS,4/df MS 1/ MSg oo
Error 22— /EA)Q N-—a SSEreor/ Afizrvor

Total SIX - Xp) N-1 Not calculated

%a = number of levels of factor A, N = total number of scores.

Two-Factor Between-Subjects Design

Source Ss dr MS F
s = S8y MS
Factor 4 I3X, - Xo) g1 ) e
( s 0) df;l MSError
= o SSp MS}
Factor B 32X — Xo) bi—'1 —
s o dfp M vor
e e @ SS, MS,
Interaction of A and B SSXg— X - X+ Xt @-1)®B-1) 2o4x8 odxh
dﬁfxﬂ MSL-:rror
= SS.
Error SEX = Xy ab(np = 1) e
= ‘y‘Eﬂor
Total S — Xp)? N-1 Not calculated

“a = number of levels of factor a; b = number of levels of factor B; nsg = number of scores in each cell; N = total number of scores.

One-Factor Within-Subjects Design

Source ss df* MS F
o - SSA IMSA
Factor A S3X, — X a—1 = —
(X ) 4, VS s
Factor S (X — Xo) ny =1 =
dfs
g o coApn SSaxs
A XS 23X - Xy — X5 + Xg) (@=Dny =1 e
dfyxs
Total TIX — Xg) N-1 Not calculated

‘a = number of levels of factor A; n, = number of scores in a treatment condition or, equivalently, the number of subjects; N = total number of
scores.
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Tukey HSD Multiple Comparison Tests

T TR

For One-Factor Between-Subjects Designs
CD = g IIJ"'{"S"I’:‘rmr
iy
For One-Factor Within-Subjects Designs
MS s
CD = q\/\ i s
fly
For Simple Effects in a Factorial Between-Subjects Design

fMS,
CD = q A OError
Rap

Effect Size Measures

Eta Squared for t Test

2
- L obs

mn D o

l‘:gbs + df

Eta Squared for One-Factor Between-Subjects
Analysis of Variance

2= S
SSTotaI
or
2 _ (df1)(F obs)

VT W) Fas) + Afirer

Eta Squared for One-Factor Within-Subjects Analysis of Variance
S84

e
S8y + SSixs

Ul

Eta Squared for Two-Factor Between-Subjects
Analysis of Variance

5 554
n = — for factor 4
S*STotaI
SS
2= 228 for factor B
SSTOI:II
9 SSA‘ XxB

for the interaction of factors 4 and B
SS’I‘otal
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Correlation

L R L R A L ST ST - ot T T T L S F T T AN S T S SIS P ST

Pearson Correlation Coefficient _
ZX - X)X - ¥)
VIE& - DT - )
CPyy

V (SS)(SSy)
2(zxzy)

Standard score formula: r = ———=,
pairs

Definitional formula: » =

Cross products formula: » =

df = N,

pairs — 2 for all formulas

Coefficient of Determination

r2

Spearman Rank-Order Correlation Coefficient
63D* ]
(anirs)(N%airs =l )

re =

xxxxxx

Equation of a Straight Line
Y=56X+a

Slope of a Straight Line
_ Changeinvalueof Y Y, — ¥,
Change in value of X X, — X|

Equation of Least-Squares Linear Regression Line
Y=bX+aq

Slope of Least-Squares Linear Regression Line
SX-X)(¥-7)

X — X)?

CPyy

Sy

Deviational formula: b =
Cross products formula: b =

: s
Correlation formula: b = r(-s_y)
X

Y-Intercept of Least-Squares Linear Regression Line
a=Y—-bX
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Standard Error of Estimate

L Y- Yy
Definitional formula: 5y., = % or Sy.y = \/%
pairs pairs

M!ﬂirs - |:|
R = 1
Np;lil‘h‘ =il " )

Correlation formula: sy.y = y\/[

Nonparametric Tests

Chi-Square Test for Independence
x?. = ZE(_OH _ E"0)2>
o
(O — Ey
= S df= - e - 1)
Expected
frequency =
ofacell

df = (r — 1)(¢c — 1), or simplified formula,

(Row marginal for cell)(Column marginal for cell)
Total number of responses

Chi-Square Test for Goodness of Fit
0 — &y
Xz - E%, df=¢— 1

Mann-Whitney U Test

ry iy, + 1)
U-’il = gy, 3 —2|— _ERAl
ng(ny + 1)
U"'fC = M, + f B E'Rz'l,'.
or

Uy, = nany, — Uy,

Wilcoxon Signed-Ranks Test
T = smallerof Z(—R) or 2(+R)
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