Statisticka analyza dat — vzorové zpracovani
Statistics Calculators k volnému pouZziti
https://www.socscistatistics.com/tests/

(hruba data s teckou)

https://www.statskingdom.com/

(vklada se M, SD, n)
https://effect-size-calculator.herokuapp.com/
https://www.psychometrica.de/effect_size.html

(hruba data s desetinnou teckou).

Tab. 1: Sila stisku dominantni (DH) a nedominantni ruky (NDH)
C. |DH |NDH

268 |21.1
33.3 324
176 |17.6
26.8 |26.5
249 |21.6
28.9 |25.1
21.2 |16.7
36.0* | 28.8
20.1 |16.5
245 |17.6
20.1 |17.6
24.6 |19.7
254 |245
244 |22.2
294 (274
25.6 | 22.35
SD|4.95 [4.93
* odlehla hodnota
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Postup (statisticka analyza dat)

1. Ovéreni normality dat

2. Vypocet zakladnich statistickych charakteristik
3. Testovani statistickych hypotéz (t—test, U test)
4. Korela¢ni pocet (Pearson, Spearman)

5. Excel ... (viz prednasky Statistika 1 +2)

Statistics Calculators (preferovanych)
https://www.statskingdom.com/

Dalsi mozné a overené Calcurators:
https://www.socscistatistics.com/
https://www.psychometrica.de/effect_size.html
https://effect-size-calculator.herokuapp.com/
https://Ibecker.uccs.edu/



https://www.socscistatistics.com/tests/
https://www.statskingdom.com/
https://effect-size-calculator.herokuapp.com/
https://www.psychometrica.de/effect_size.html
https://www.statskingdom.com/
https://www.socscistatistics.com/
https://www.psychometrica.de/effect_size.html
https://effect-size-calculator.herokuapp.com/
https://lbecker.uccs.edu/

VYPOCTY VZOROVYCH DAT (SOUBORY HGS DOM/NONDOM, TABULKA 1)
Vypoéty pomoci: https://www.statskingdom.com/

1. Ovéreni normality (napt. Kolmogorov-Smirnov, Shapiro-Wilk test, Lilliefors,)
Kolmogorov-Smirnov test (K-S)

K-S test je metoda umoziujici testovat, zda jedna jednorozmérnd proménna ma
predpokladané (nejcastéji normalni) rozd€leni Cetnosti (pro malé soubory <50).

Limitaci K-S testu je jeho vysokd citlivost na extrémni hodnoty. Test K-S ma nizkou silu a
nemélo by se o ném vaizné uvazovat pri testovani normality (Ghasemi, 2012).

Shapiro-Wilk test je zalozen na korelaci mezi daty a poskytuje lepsi vykon nez K-S test.
S-W test je doporucovan jako nejlepsi volba pro testovani normality dat (Ghasemi, 2012).
https://www.statskingdom.com/shapiro-wilk-test-calculator.html

Volba pro DH: S-W test; Significance level (a): 0,05; Outliers: include; Rounding: 2
Vypocet (Calculate):

Reporting Shapiro-Wilk test in APA Format
The S-W test did not show a significant departure from normality, W(15) = .96, p = .699
(S-W test neprokazal vyznamny odklon od normality, W(15) = 0,96, p = 0,699). Outliers: 36

1. HO hypothesis. Since p-value > a, we accept the HO. It is assumed that the data is normally
distributed. (Protoze p-hodnota > «, akceptujeme HO. Predpoklada se, Ze data jsou normalné
distribuovana.).

4. Effect size. The observed effect size KS - D is very small, 0.14. This indicates that the
magnitude of the difference between the sample distribution and the normal distributions is
very small.

(Pozorovana velikost ti¢inku KS — D je velmi mala, 0,14. To ukazuje, Ze velikost rozdilu mezi
vybérovym rozdélenim a normalnim rozdélenim je velmi mala).

The Kolmogorov-Smirnov effect size to measure the deviation from the normality: We know
only the sample effect size!

We defined the following effect levels of the effect size:

Velikost efektu Kolmogorov-Smirnov pro méreni odchylky od normalu: Zname pouze velikost
efektu vzorku!

Definovali jsme nasledujici urovné efektu velikosti efektu.:

Small - 0.0063, the effect size of Chi-squared(df=40)

Medium - 0.00224, the effect size of Chi-squared(df=20)

Large - 0.0427, the effect size of Chi-squared(df=5)

Obr. 1 a 2: DH - Histogram; Q-Q Plot ScatterChart (ukazka)
Histogram (pfi poctu n = 15 malo uzitecny, lepsi je bodovy graf (Q-Q Plot ScatterChart).

Volba pro NDH: S-W test; Significance level (a): 0,05; Outliers: include; Rounding: 2
Vypocet (Calculate):

Reporting Shapiro-Wilk test in APA Format
The S-W test did not show a significant departure from normality, W(15) = .93, p = .268
S-W test neprokazal vyznamny odklon od normality, W(15) = 0,93, p = 0,268


https://www.statskingdom.com/
https://www.statskingdom.com/shapiro-wilk-test-calculator.html

1. HO hypothesis. Since p-value > a, we accept the HO. It is assumed that the data is normally
distributed. (Protoze p-hodnota > a, akceptujeme HO. Predpoklada se, ze data jsou normalné
distribuovadna).

4. Effect size. The observed effect size KS - D is medium, 0.17. This indicates that the
magnitude of the difference between the sample distribution and the normal distributions is
medium. (Pozorovana velikost uicinku KS - D je stiedni, 0,17. To ukazuje, zZe velikost rozdilu
mezi distribuci vzorku a normalni distribuci je stredni.)

Since the null assumption cannot be rejected, you may ignore the effect size.

(Protoze nulovy predpoklad nelze zamitnout, miizete velikost efektu ignorovat).

Obr. 3 a4: DH - Histogram; Q-Q Plot ScatterChart (ukazka)
Histogram (pii po¢tu n = 15 malo uzite¢ny, lepsi je bodovy graf (Q-Q Plot ScatterChart).

2 Vypocet zakladnich statistickych charakteristik (M, Me, Mo, SD, V)
Mean, Median, Modus, smérodatna (standardni) odchylka (SD)
https://www.statskingdom.com/mean-median-mode-calculator.html

Reporting in APA style

DH: M =25.6, SD =4.95, Mdn = 24.9, IQR = 22.8-27.85 (IQR =5.05)

NDH: M =22.35, SD =4.93, Mdn = 21.6, IQR = 17.6-25.8 (IQR = 8.2)

Varia¢ni koeficient
https://www.statskingdom.com/coefficient-of-variation-calculator.html
Sample CV (Coefficient of Variation) = (s/M)*100

DH: CV=0.1935 (19.35%)

NDH: CV = 0.2206 (22.06%)

3 TESTOVANI STATISTICKYCH HYPOTEZ

3.1 Statisticka vyznamnost

3.1.1 t — test (parametricky test, bylo-li prokdazdano normalni rozlozeni cetnosty)

1 Two Sample T-Test Calculator (Pooled-Variance)

What is the two-sample equal variances (pooled-variance) t-test? Co je dvouvybérovy t-test se
stejnymi rozptyly? Dvouvybérovy t-test se stejnymi rozptyly nazyvany také nezavisly t-test
porovnava populaéni priméry (pruméry) dvou nezavislych skupin. Test predpoklada, ze
smerodatné odchylky jsou pro obé skupiny totozné.

2 Two Sample T-Test Calculator (Welch's T-test)

What is Welch's t-test? Co je Welchuv t-test?

Dvouvybérovy t-test s nestejnymi rozptyly nazyvany také Welchtliv t-test porovnava populacni
pruméry (pruméry) dvou nezavislych skupin. Test predpoklada, ze smérodatné odchylky
nejsou pro obé skupiny totozné.

Volba: https://www.statskingdom.com/150MeanT2uneg.html
DH: M =25.6; SD =4.95; NDH: M =22.35; SD =4.93

1. HO hypothesis.

Since p-value > a, HO cannot be rejected.

The average of Group-1's population is assumed to be equal to the average of Group-2's
population.


https://www.statskingdom.com/mean-median-mode-calculator.html
https://www.statskingdom.com/coefficient-of-variation-calculator.html
https://www.statskingdom.com/150MeanT2uneq.html

(Protoze p-hodnota > o, nelze HO zamitnout. Predpoklada se, Ze prumer populace skupiny-1
se rovnd priuméru populace skupiny-2.).

2. P-value.
The p-value equals 0.08237. The larger the p-value the more it supports HO.
(P-hodnota. P-hodnota se rovnd 0,08237. Cim vétsi je p-hodnota, tim vice podporuje H0).

4. Effect size

The observed effect size d is large, 0.66. This indicates that the magnitude of the difference
between the average and average is large.

(Pozorovana velikost ucinku d je velkd, 0,66. To naznacuje, zZe velikost rozdilu mezi priimérem
a priumerem je velka.).

Since the null assumption cannot be rejected, you may ignore the effect size.

(Protoze nulovy predpoklad nelze zamitnout, miizete velikost efektu ignorovat).

3.1.2 Mann-Whitney U Test Calculator

(neparametricky test, neprokdzdno normdlni rozlozeni cetnosti)
https://www.statskingdom.com/170median_mann_whitney.html
DH: M = 25.6; SD = 4.95; NDH: M = 22.35; SD =4.93

1. HO hypothesis

Since p-value > o, HO cannot be rejected. The randomly selected value of Groupl's
population is assumed to be equal to the randomly selected value of Group2's population.
(Protoze p-hodnota > o, nelze H0 zamitnout. Predpoklada se, Ze nahodné vybrand hodnota
populace skupiny 1 se rovnd nahodné vybrané hodnoté populace skupiny 2).

2. P-value |
The p-value equals 0.08856. The larger the p-value the more it supports HO.
(P-hodnota se rovna 0,08856. Cim vétsi je p-hodnota, tim vice podporuje H0.).

4. Effect size

The observed common language effect size, U1/(n1n2), is 0.68, this is the probability that a
random value from Groupl is greater than a random value from Group2.

(Pozorovana velikost efektu, Ul/(nln2), je 0,68, coz je pravdépodobnost, zZe nahodna hodnota
ze skupiny 1 je vetsi nez nahodna hodnota ze skupiny 2.)

3.2 Vécna vyznamnost (effect size, ES)
https://www.statskingdom.com/effect-size-calculator.html

DH: M = 25.6; SD =4.95; NDH: M = 22.35; SD =4.93

Reporting results in APA Format

The effect size for this analysis (d = 0.66) was found to exceed Cohen's (1988) convention for
a medium effect (d =0.5).

(Bylo zjisteno, ze velikost ucinku pro tuto analyzu (d = 0,66) prekracuje Cohenovu (1988)
konvenci pro stiedni ucinek (d = 0,5).

Test | small | medium | large
d 0,2-0, 49 | 0,5-0,79 | 0,80 a vice
r 0;1-0.29 | 0,3-0,49 | 0,50 a vice



https://www.statskingdom.com/170median_mann_whitney.html
https://www.statskingdom.com/effect-size-calculator.html

4 Korelaéni pocet

4.1 Pearsonuv korelac¢ni koeficient (pro metricka data s normdlnim rozlozenim cetnosti)
https://www.statskingdom.com/correlation-calculator.html

Vlozime data DH a NDH

Results (vysledek): Pearson correlation coefficient (r) = 0.8931 (0.893)

Reporting correlation in APA Format

Results of the pearson correlation indicated that there is a significant large positive
relationship between X and Y, (r(13) = .893, p <.001).

(Vysledky Pearsonovy korelace ukdzaly, Ze mezi X a Y existuje vyznamné velky pozitivni
vztah (r(13) = 0,893, p < 0,001).

1. HO hypothesis

Since the p-value < a, HO is rejected.

The population's correlation is considered to be not equal to the expected correlation (0).

In other words, the difference between the sample correlation and the expected correlation is
big enough to be statistically significant.

(Protoze p-hodnota < a, H0 je zamitnuta. Ma se za to, Ze korelace populace neni rovna
ocekavané korelaci (0). Jinymi slovy, rozdil mezi vybérovou korelaci a ocekavanou korelaci je
dostatecné velky na to, aby byl statisticky vyznamny).

Obr. 5: Grafické znazornéni (korelogram)

2. Correlation effect size

The correlation value is also the correlation effect size. Define the level of the effect size is
only a rule of thumb. Following Cohen's guidelines (Cohen 1988 - pg 413)

(Hodnota korelace je zdaroven velikosti korelacniho ucinku. Definovat uroven velikosti efektu
Jje pouze orientacni pravidlo (Cohen 1988 - str. 413).

Correlation value(r) Level
Ir|<0.1 Very small
0.1<|r|<0.3 Small
0.3<1r|<0.5 Medium
0.5 <|r| Large

4.2 Spearmanuv korelaéni koeficient (pro ordindlni data, resp. pri neprokdzaném
normdlnim rozlozenim Cetnosti)
https://www.statskingdom.com/correlation-calculator.html

Results (vysledek): Spearman's rank correlation coefficient (rs) = 0.8977 (0.897)
Reporting correlation in APA Format

Results of the spearman correlation indicated that there is a significant large positive
relationship between X and Y, (r(13) = .898, p <.001).

(Vysledky Spearmanovy poradové korelace ukdzaly, ze existuje vyznamny velky pozitivni
vztah mezi X a 'Y, (r(13) = 0,898, p < 0,001).)

1. HO hypothesis

Since the p-value <o, HO is rejected.

The population's correlation is considered to be not equal to the expected correlation (0).
2. Correlation effect size: r = = 0,898 (ES large)


https://www.statskingdom.com/correlation-calculator.html
https://www.statskingdom.com/correlation-calculator.html#cohen
https://www.statskingdom.com/correlation-calculator.html

5 Vypocty lze provadét také v software Excel (viz ptiklady v prednaskach, resp.
Statistica, SPSS atd.).



