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Experimentalni a observacni
studie



Podobnosti kor. a exp.

* Empirické metody, méteni, replikabilita, objektivita

* Proménné: n, o, 1, p (nominalni, pofadova, rozdilova a podilova)



Promeénné

Uroverh méfeni Matematické operace Lze vypoditat Priklad

MNominalni = F Vodus FPohlavi

Ordinalni = F = = Modus, median Poradi sportovcl v zavodé
Intervalova = # > < +, - Modus, median, aritmeticky primér | Teplota ve stupnich Celsia

Pomérova = # = < +, - * Modus, median, aritmeticky praomér | Teplota ve stupnich Kelvina, hmotnost

https://wikisofia.cz/wiki/Typy %C5%A1k%C3%A1l m%C4%9B%C5%99en%C3%AD

* Diskretni vs spojité


https://wikisofia.cz/wiki/Typy_%C5%A1k%C3%A1l_m%C4%9B%C5%99en%C3%AD

Efekt stropu
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https://www.jolley-mitchell.com/Appendix/WebAppOrdinallnteraction/WebAppOrdinallnteractions.htm



https://www.jolley-mitchell.com/Appendix/WebAppOrdinalInteraction/WebAppOrdinalInteractions.htm

Efekt stropu

How a Ceiling Effect Can Create an Ordinal Interaction

{a) An ordinal interaction caused by a ceiling effect
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(b) How the same subjects would have scored with a positive “higher ceiling”
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https://www.jolley-mitchell.com/Appendix/WebAppOrdinallnteraction/WebAppOrdinallnteractions.htm



https://www.jolley-mitchell.com/Appendix/WebAppOrdinalInteraction/WebAppOrdinalInteractions.htm

Efekt podlahy
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https://www.jolley-mitchell.com/Appendix/WebAppOrdinallnteraction/WebAppOrdinallnteractions.htm



https://www.jolley-mitchell.com/Appendix/WebAppOrdinalInteraction/WebAppOrdinalInteractions.htm

Efekt podlahy

Figue 1110

How a Floor Effect Could Cause Us to Underestimate the
Combined Effects of Knowing Both Negative Traits and
Negative Behaviors on the Impressions We Form

(a) An ordinal interaction caused by a Noor effect
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(b) How the same subjects would have scored if there
had been a “lower Moor”
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https://www.jolley-mitchell.com/Appendix/WebAppOrdinallnteraction/WebAppOrdinallnteractions.htm



https://www.jolley-mitchell.com/Appendix/WebAppOrdinalInteraction/WebAppOrdinalInteractions.htm

Interactions



A, Ordinal Interaction
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https://www.researchgate.net/publication/230868785 Distinguishing Or
dinal and Disordinal Interactions/figures



https://www.researchgate.net/publication/230868785_Distinguishing_Ordinal_and_Disordinal_Interactions/figures
https://www.researchgate.net/publication/230868785_Distinguishing_Ordinal_and_Disordinal_Interactions/figures

Korel. vs Exp. - rozdily

 Pozorovani vs ovlivinovani

e Korelace vs. Kauzalita



Potrebuji experiment?

* korelaCni/observacni pristup

* experimentalni



Co dela experiment experimentem?

RANDOMIZATION

(CONTROL)
MANIPULATION



Random assignment/sampling

* Nahodné¢ piirazeni k podminkam
* Nahodny vybér z populace

wos+ obsevrvational

ideal experiment Random assignment | No random assignment studies
: causal and not causal, e
Random sampling ! . Generalizability
generalizable but generalizable

No random causal, neither causal

: . | No generalizabilit
sampling  but not generalizable nor generalizable | £ 4
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Experiment



Promeénné

* Independent

* Dependent

* Control

* Extraneous, confounding, intervening



Konkretizace vyzkumne otazky

* vybér zavisle proménne¢

* jak manipulovat nezavisle proménnou

* vybér podnétu (stimuli)

* jak méfit zavisle proménnou (analyza dat, rel. a val.)



Vyzkumne designy

* e observacni designy

. .vyhody: prirozené prostredi

. .nevyhody: narocnost, kauzalita
* o kvazi-experiment

. .nékdy nelze experiment provadét (nerandomizuji, neprirazuji, jen mérim pred a
po treatmentu)

* o experiment
.between-subject design (mezisubjektovy)
.within-subject design (vnitrosubjektovy)

. .mixed design
.small-N design



Between-subject design

- o vyhody

. .jednoduchost

. .efekt cviku/Unavy neni takovy problém
. .nekdy je mozna jen jedna expozice

* e nevyhody

. .nakladnéjsi (vetsi N)

IIIII



Within-subject design (repeated
measures)

- o yhody

. .uspornejsi

. .citlivejsi

* e nevyhody

. .podminky se mohou ovlivhovat
. .Unava, nuda, zacviceni

. .counterbalancing

. .podminky nesmi mit trvaly efekt



Counterbalancing

| D
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B[D][C

FID|A|C]|B
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A|B[F|C]|

B{C|A|D

C|IDIB|E|A]|F

DIE[CIF[IB[A



https://www.yorku.ca/mack/RN-Counterbalancing.html

Counterbalancing

* o yvyvazeni poradi experimentalnich podminek
- o (plné

.vsechna mozna poradi

je jich mnoho (n!)
* e neuplné

jen cast vSech moznych poradi

.vyvazeny Latinsky Ctverec

kazdy Clovék vidi kazdou podminku jen 1%

.podminky jsou vyvazené dle poradi

. .podminky vzajemné vyvazené jak se pfedchazi/nasleduji (kdyz mdme 3 podminky, kazd3
je v jedné skupiné prvni, ve druhé druha, ve treti treti)



- AlB|C
Partial R
C|A|B
» Latinsky Ctverec e
vr A|lB|C|D
* StaCi mi, aby se
v 1r f B|C|[D]|A
kazda podminka
.. v 1, C|ID|A|B
objevila na kazdém DI AlBlC
pOfadi jednou (prO 4 = 4 Latin Square
jednu skupinu ATBICIDIE
C|D|IE[A]|B
DIEJA|B|C
E|A|B|C|D

3 = 5 Latin Square

https://www.yorku.ca/mack/RN-Counterbalancing.html



https://www.yorku.ca/mack/RN-Counterbalancing.html

Nevyhoda partial LS?

* Controls for order
* Does not control for carry-over effect

A[B[C][D
BIC|D[A
C|D[A]B
D|[A[B]C

4 = 4 Latin Square
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fit, G*Power3.1.94 - 4
File Edit Wiew Tests Calculater Help
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Test family Statistical test
1 tests = Means: Difference between two independent means (two groups) w
Type of power analysis
A priori; Compute required sample size - given o, power, and effect size w
Input Parameters QOutput Parameters
Tail(s) One w Moncentrality parameter & 3.3166248
Determine == Effect size d Critical t 1.6536580
™ err prob 0.05 Df 174
Power (1-B err prob) 0.895 Sample size group 1 88
Allocation ratio M2 /N1 1 Sample size group 2 88
Total sample size 176
Actual power 0.9514254




Sample size

ﬁfu G*Power 3.1.9.4 >
File Edit View Tests Calculator Help
Central and noncentral distributions  Protocol of power analyses
critical t =1.68023
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Test family Statistical test
t tests w Means: Difference between two dependent means (matched pairs) w
Type of power analysis
A priori: Compute required sample size - given o, power, and effect size -
Input Parameters Qutput Parameters
Tailis) | One - Moncentrality parameter & 3.3541020
Determine = Effect size dz Critical t 1.6802300
o err prob 0.05 Df 44
Power (1-B err proh) 0.95 Total sample size 45
Actual power 0.9512400




Sample size

* Alfa, beta (power) and expected effect size are constant
* Within design, n=45
* Between design, n=177

* Pi1 vyuziti within subject designu mi sta¢i zhruba ¢tvrtina subjektu



Small N

Smith, Philip L., and Daniel R. Little. Small Is Beautiful: In
Defense of the Small-N Design. Psychonomic Bulletin &
Review, March 19, 2018, 1-19.
https://doi.org/10.3758/s13423-018-1451-8.



https://doi.org/10.3758/s13423-018-1451-8

Vyhody between-subject designu

* Efekt uCeni a zacviku mizi (carryover effects)

* MenSi riziko Unavy, ztraty pozornosti na stran¢ ucastnika
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