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Abstract
Appropriate sample size calculation, its justification, and power analysis are too
Receive Date: difficult in psychological sciences. The process of sample size calculation and power
11/05/2021 analysis using statistical formulas, especially without any background is too difficult.
The informativeness of research depends on this justification. The more collected
Accept Date: data, the more informativeness according to its inferential goals. In this paper, basic
25/08/2021 concepts have been discussed and then, G*Power software was briefly introduced

(0508

Keywords

for sample size determinations and power analysis. Briefly, 3 practical examples of
the sample size calculations using this software were finally introduced. This
software supports sample size calculation and power analysis for various statistical
methods including exact test, t-tests, F-tests, Chi-Square tests, and Z-tests, each of
these family tests includes many statistical tests. This software is user-friendly and
useful software for estimating sample size and power analysis in psychological
science research. This paper provides insight for a psychological researcher and it
will make the researcher able to apply this software to other statistical tests.
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File Edit View Tests Calculator Help

Central and noncentral distributions | Protocol of power anawsesl

Test family Statistical test

’t tests V] ’Means: Difference between two independent means (two groups) v]

Type of power analysis nl I=n2

’A priori: Campute required sample size - given o, power, and effect size v] Mean group 1 L
Mean group 2 1

Input Parameters Output Parameters

Tail(s) MNoncentrality parameter & 7 50 o within each group 0.5
Effect size d 0.5 Critical t & _
@ nl =n2

b 0.05 Df ?
SR Mean group 1 0
Power (1-p err prob) 0.95 Sample size group 1 ?
Mean group 2 1
Allocation ratio N2 /N1 1 Sample size group 2 ?
SDogroup 1 0.5
Total sample size ? < ®
Actual power 7 sDogroup 2 0.5

Calculate Effect size d 7

’ Calculate and transfer to main window ]

Close
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File Edit View Tests Calculator Help

Central and noncentral distributions | Protocol of power analyses

critical t =1.96282

Test family Startistical test

[t tests v] [Means: Difference between two independent means (Dwo groups) v]

Type of power analysis

[A priori: Compute required sample size — given o, power, and effect size v]

Input Parameters Cutput Parameters

Tail(s) Moncentrality parameter & 3. 6098823
Effect size d 0.25 Critical t 1.9628194

o err prob 0.05 DF 832
Power (1 -p err prob) 0.95 Sample size group 1 417
Allocation ratio N2 /N1 1 Sample size group 2 417
Total sample size 834
Actual power 0.9500922

[ X-¥ plot for a range of values ] [ Calculate J

o

G*Power )38l o 5 >9,5 ¥ JSi
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G*Power 3.1.9 L= |

File Edit Wiew Tests Calculator Help

| Central and noncentral distributions | Protocol of power analyses |

t tests — Means: Difference between two independent means (two groups) -
Analysis: A priori: Compute required sample size Pl
Input: Tailis) = Two
Effect size d = 0.25
® err prob = 0.05
Power (1-G err prob) = 0.95
Allocation ratio N2,/ M1 = 1
Output: Moncentrality parameter & = 3.6098823 -
Critical t = 1.9628194
Df = B32
Sample size group 1 = 417 _
ave
Sample size group 2 = 417 -
Total sample size = 534 b -
Actual power = 0.9500922
Test family Statistical test
’t tests v] ’I"-'Ieans: Difference between two independent means (two groups) v]
Type of power analysis
)

’A priori; Compute required sample size - given o, power, and effect size

Input Parameters QOutput Parameters

Tail(s) Moncentrality parameter & 3.60958823
Effect size d 0.25 Critical t 1.9625194

o err prob 0.05 Df 832

Power (1-p err prob) 0.95% Sample size group 1 417
Allocation ratio N2 /N1 1 Sample size group 2 417
Total sample size 834

Actual power 0.9500922

[ X-¥ plot for a range of values ] [ Calculate
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G*Power 3.1.9.4

File Edit Wiew Tests Calculator Help

| Central and noncentral distributions | Protocol of power analyses |

[2] —— Satwrday, Febrvary 17, 2023 —— 030649

-

T tests — Means: Difference between two independent means (hwd groups)

Analysis: A prior: Compute required sample size
Imnput: Tail(s) = Two
Effect size d = 0.5
o err prob = 0.05
Power (1 - err prob) = 0.8
Allocation ratio N2 /N1 = 1
Outpuwt: Moncentrality parameter 5 = 28284271
Critical © = 1.978970&
Df = 1286
Sample size group 1 = b4
Sample size group 2 = b4
Total sample size = 128

Test family Statistical test

il

[t Tests

[Means: Difference between two independent means (hwo groups)

Type of power analysis

[A priori: Compute required sample size — given o, power, and effect size

Input Parameters

Effect size d 0.5
o err prob 005

Power (1 -5 err prob) 0.8

Allocation ratio M2 /M1 1

Cutput Parameters

Moncentrality parameter &
Critical t

D

Sample size group 1
Sample size group 2
Total sample size

Actual power

2. 8284271
1.9789706
126
64
64
128
0.8014595

XY plot for a range of values

) [
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File Edit WView Tests Calculator Help

| Central and noncentral distributions | Protocol of p

[3] —— Sarurday, February 11, 2023 —- 037730

ower analyses |

=

—

t tests — Means: Difference between two independent means (two groups)

Analysis: A priori: Compute required sample size
Input: Tailis) = Two
Effect size d = 0.6892455%
o err prab = (.05
Power (1-G err prokb) = 08
Allocation ratio N2 /N1 =1
Output: Noncentrality parameter & = 2.8833208
Critical t = 1.9954689 b
= Save
Sample size group 1 = 35 -
Sample size group 2 = 35 L -
Total sample size = 70 -
Test family Statistical test
’t tests v] [Means: Difference between two independent means (Hwo groups) v]

Type of power analysis

’A priori: Compute required sample size — given o, power, and effect size

Input Parameters

Effect size d 0.6892455
o err prob 0.0%

Power (1-B err prob) 0.8

Allocation ratio M2 /N1 1

Cutput Parameters
MNoncentrality parameter &

Critical t

Df

Sample size group 1
Sample size group 2
Total sample size

Actual power

nl !'=n2
v] Mean group 1 0
Mean group 2 1
2.8B33208 5D owithin each group 0.5
1.9954689 _
@ nl =n2
b8
Mean group 1 50
35
Mean group 2 40
35
14
70 SD o group 1
0.8112238 50 o group 2 15
Effectsized  0.6892455

[ Calculate and transfer to main window ]

Close

’ K=Y plot for a range of values

] [ Calculate ] L
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File Edit View Tests Calculator Help
| Central and noncentral distributions | Protocol of power analyses |
F tests — ANCOVA: Fixed effects, main effects and interactions ®
Analysis: A priori; Compute required sample size i
Input: Effect size f = 0.4
o err prob = 0.05
Power (1-§ err prob) = 0.8
Mumerator df = 2
Mumber of groups = b
Mumber of covariates =1 E
Qutput: Moncentrality parameter i = 102400000
Critical F = 3.1588427
Denominator df = 57 _
ave
Total sample size = &4 -
Actual power = 0.8033050
i Print
Test family Statistical test
’F tests v] ’ANCD‘M’A: Fixed effects, main effects and interactions v]
Type of power analysis
’h priori; Compute required sample size - given «, power, and effect size v]
Input Parameters Dutput Parameters
Effect size f 0.4 Moncentrality parameter & 10.2400000
o err prob 0.05% Critical F 31588427
Power (1-B err prab) 0.8 Denaminator df 57
Mumeratar df 2 Total sample size a4
Number of groups b Actual power 08033050
Number of covariates 1
X-Y¥ plot for a range of values ] [ Calculate ]
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G"Power 3.1.9.4 [ — |
File Edit View Tests Calculator Help
N
| Central and noncentral distributions | Protocol of power analyses |
[2] — Sarwrday, February 177, 2023 — 075459 -~
F tesis — ANOWA: Repeated measures, between factors
Analysis: A priori: Compute required sample size
Input: Effect size f = 025
o err prob = 0.05
Power (1-B err prob) = 0.8
MNumber of groups = B
Number of measurements = 3 Clear
Corr among rep measures = 0.3
Output: Moncentrality parameter x = 14.06825000
Critical F = 2.2339112 m
Mumerator df = 5.0000000
Denominatar df = 114
Total sample size = 120 Prlnt
Test family Statistical test
[Ftests v] [AN OVA: Repeated measures, between factors V]
Type of power analysis
[A priori: Compute required sample size - given o, power, and effect size v]
Input Parameters Clutput Parameters
Effect size f 0.25 Noncentrality parameter 14 0625000
o err prob .05 Critical F 2.2939112
Power (1-B err prob) 0.8 Mumerator df S.0000000
Number of groups 1] Denominator df 114
MNumber of measurements 3 Total sample size 120
Corr among rep measures 0.3 Actual power 08196512
[ Options ] [ XY plot for a range of values ] [ Calculate
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