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1 STRUCNY POPIS METODY

Autor
G. Schuhfried

Pouziti

RT dovoluje pomoci specialnich forem testu zjistit reakéni dobu a dobu motorické reakce.
Navic nékteré formy testu dovoluji méfeni pohotovostniho rozméru pozornosti (alertness).
Nékteré formy testu je mozné zadavat jiz détem od véku 6 let.

Hlavni oblasti vyuziti: dopravni psychologie, klinicka psychologie, psychologie zdravi,
personalni psychologie, psychologie sportu, pedagogicka psychologie.

Teoretické zaklady

Podle Dorsche (1994) je ,reakéni doba“ Cas, ktery uplyne mezi signalem a zacCatkem
mechanické motorické odpovédi pfi zadani, kdy ¢lovék ma reagovat co nejrychleji. Vzhledem
k tomu, Ze se tu jedna o pfesnost na milisekundy, musi byt pouzity nastroj velmi spolehlivy a
pFesny.

Pomoci RT lze provadét méfeni reakéni doby pfi jednoduché reakci, ale také pfi reakci
s jednoduchou moznosti volby. K dispozici jsou podnétové modality svétlo/ton a jejich
vlastnosti Cervena/zluta/bila, takze lze vytvaret rizné konstelace podnétli, na kterych Ize
méfit reakéni Cas. Tyto podle formy testu sahaji od jednotlivych podnétd az po kombinace
podnétl, které jsou prezentovany sou€asné nebo v sekvencich. Pouziti klidového tlacitka
(tlacitko zlaté barvy na reakénim panelu) a reakéniho tlaCitka umozriuje odlisit reakéni dobu
a dobu motorické reakce.

Administrace

Vstupnim médiem je reakéni panel. Animovana faze instrukce a faze zacviku citliva na chyby
uvadeéji do zplUsobu testovani. V ramci administrace testu se probandovi prezentuji barevné
podnéty a/nebo akustické podnéty. Proband obdrzi instrukci stisknout reakéni tlacitko pfi
prezentaci relevantnich podnéti a nasledné prst polozit zpét na klidové tlacitko. Pouziti
sluchatek zajistuje nerusenou prezentaci podnétd.

Formy testu

Formy testu S1-S4 slouzi k méfeni reakéni doby a doby motorické reakce na jednoduché a
komplexni optické resp. akustické podnéty. Forma testu S6 je zvlasté vhodna pro méfeni
dynamiky reak¢ni doby po del8i dobu pfi monotéonné zadavanych podnétech (vigilance).
Formy testu S7-S8 slouzi k méfeni pohotovostniho rozméru pozornosti (alertness).

Vyhodnoceni

Podle formy testu se zjiStuji nasledujici hlavni proménné: Primérna reakcéni doba a
primérna doba motorické reakce, rozdil primérné reakéni doby bez varovného podnétu a s
nim a rozdil prtmérné doby motorické reakce s varovnym podnétem a bez néj. Stfedni
hodnoty se vypocitavaji prostfednictvim Box-Cox-transformace, takze stfedni hodnoty
optimalné reprezentuji centralni tendenci rozloZzeni reak&ni doby.

Spolehlivost (reliabilita)

Reliabilita (Cronbachuv alfa koeficient) se pro pouZity standardizaéni vzorek pro reak&ni
dobu pohybuje mezi r=0,83 a r=0,98 a u doby motorické reakce mezi r=0,84 a r=0,95.
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Platnost (validita)

U reakéniho testu je dana obsahova (logicka) validita: prezentace podnétu po dobu jedné
sekundy je natolik snadné zadani, Zze mizeme prfedpokladat, Ze se nebude odehravat nic
jiného, nez pouha reakce na podnét. Validizaéni studie v oblasti dopravni psychologie
poukazuji mimo jiné na dostate€nou konvergentni validitu.

Normy

Pro v8echny formy RT existuji normy zalozené na vzorcich o velikosti N=75 az N=855, které
jsou z€asti rozdélené podle véku, pohlavi a stupné vzdélani. Pro nékteré normy existuji také
nasledujici specialni normy: déti resp. Zaci a normy pro osoby s problematickym chovanim v
dopravé.

Doba provedeni
Doba provedeni je podle formy testu 5 az 10 minut (v€etné faze instrukce a zacviku).
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2 OBSAHOVY POPIS METODY

2.1 Teoretickeé zaklady

Filozofie méfeni ur€itého druhu zakladni ,reakéni doby“ spociva v jednoduché konstelaci
podnétud, aby proband nemusel délat nic jiného, nez jen reagovat.

Svou reakci odpovida proband na otazku, zda se udala urcita konstelace podnétli. Toto se
mu sdéli v instrukci. Znamena to, ze vykon, na ktery se spotifebuje urCity ¢as, pfedstavuje i
pamétovy vykon, i kdyz velmi elementarni. Proband musi znovu poznat kritickou konstelaci
podnétl. Pokud je, jako v pfipadé Reakéniho testu, snadnd, nejedna se o test paméti. Méfi
se ta dimenze, ktera umozniuje variabilitu testu.

2.1.1  Pohotovostni rozmér pozornosti

Pohotovostni rozmér pozornosti se obecné oznacuje jako ostrazitost, pozornost, rychlost a
otevienost zaroven. Podle Cattella se jedna o faktor bdélosti vs. nepozornosti vici podnétim
Z prostiedi.

Muzeme rozliSovat mezi tfemi hlavnimi komponentami pozornosti. Prvni komponenta byva
oznacovana jako obecnd ostraZitost nebo aktivace ("obecny pohotovostni rozmér pozornosti"
- general alertness - a "arousal"), pficemz se rozliSuje tonicka ostrazitost a fazicka
ostrazitost. Zatimco ,tonicka ostrazitost je dana fyziologickym stavem organismu m.j.
v zavislosti na denni dobé, rozumime pod ,fazickou ostrazitosti“ nahly narast pozornosti
bezprostfedné po varovném podnétu tak, jak se ukazuje na EEG napf. ve viné oCekavani.
Druha komponenta procesu pozornosti je selektivni pozornost. V némecky mluvici oblasti je
takto komponenta pozornosti Uzce spojena s pojmem ,schopnost koncentrace®, protoze
.koncentrace® byva chapana jako kratkodoba, nékolik minut trvajici pozornost a zaroven
omezeni pozornosti, pfiemz se selektivné vnimaji relevantni znaky urcitého ukolu,
irelevantni musi byt potlaceny.

Vigilance je tfeti komponentou pozornosti a zvlastni formou zaméreni pozornosti. Uplatnéni
vigilance vyuziva pozornost po delSi dobu, béhem které kritické podnéty typicky pfichazeji
pouze Vv nepravidelnych intervalech a smalym vyskytem mezi vétSim mnozstvim
irelevantnich podnéta. Vigilanci uplatni napfiklad Clovék, ktery sleduje radar a musi byt
pfitom delSi dobu pozorny, aby na obrazovce objevil signal, ktery je vyznamny mezi
irelevantnimi dalSimi podnéty. Také tzv. ,kontroly kvality“ pfi praci u pasu vyzaduji vigilanci,
protoZe je nutné peclivé vytfidit zbozi s chybou mezi vétS§im mnozZstvim zbozZi, které je
v poradku. (Sturm, 1989).

2.2 Stavba testu

V Reakénim testu se optické podnéty (Zluté, bilé a Cervené svétlo) prezentuji na monitoru.
Tony se prezentuji pres sluchatka, frekvence tonu se pohybuje kolem 2000 Hz.

Proband reaguje stiskem Cerného hranatého tlacitka na reakénim panelu. Pod reakcnim
tladitkem se nachazi zlaté kulaté tlaCitko — ,klidové tlagitko“. Méfeni spociva v tom, Ze
proband polozi prst na klidové tladitko a z této polohy pak stiskne reakéni tlacitko, kdyz se
objevi kriticky podnét. Pak musi prst polozit zpét na klidové tlacitko (u formy S6 neni pouzito
klidové tlacitko, protoze se neméri doba motorické reakce).

2.2.1 Transformace namérenych hodnot — reakéni doby

RozloZeni hrubych skért reakéni doby ma typicky sklon, ktery ukazuje, Ze osoby s delSi
reakéni dobou se objevuji celkem Casto. Dusledkem toho je, Ze aritmeticky pramér reakéni
doby by tyto pfipady pfili§ zohledriovat a tim padem by se nejednalo o pfiméfenou miru,
ktera by popsala centralni tendenci tohoto rozloZeni.
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Pro normalizaci tohoto rozlozeni byla provedena Box-Cox transformace (Box & Cox, 1964).
Rozptyl a stfedni hodnoty se vypocitavaji na zakladé tohoto normalizovaného rozlozeni
hrubych skéru. Box-Cox transformace jsou sadou matematickych postupu, které dovoluji pro
kazdou formu rozlozeni provést optimalni transformaci. Pfednosti je, zZe vlastni reakéni doba
probanda je nezavisle na rozlozeni jeho hrubych skoérl hodnocena férovou mirou centralni
tendence.

2.2.2 Formatestu S1az S4

Hlavni proménné

Priimérna reakéni doba P-RD (ms):

Pfi pouziti klidového tlacitka je reakéni doba Cas, ktery uplyne mezi zaCatkem prezentace
podnétu a opusténim klidového tlacitka.

Primérna doba motorické reakce P-MR (ms):

U doby motorické reakce se jedna o ¢as, ktery uplyne mezi opusténim klidového tlac¢itka a
kontaktem s reak&nim tlaCitkem pfi kritickém podnétu. Shora jmenované prameéry se zjistuji
vyhradné ze spravnych a Uplnych reakci.

VedlejSi proménné

Rozptyl reakéni doby:

Box-Cox transformovana standardni odchylka reakéni doby.

Rozptyl doby motorické reakce:

Box-Cox transformovand standardni odchylka doby motorické reakce.

Doplnkové vysledky

Spravné odpovédi:

Pocet spravnych reakci. Za spravnou reakci se povazuje opusténi klidového tlaCitka a
nasledné stisknuti reakéniho tlacitka pfi kritickém podnétu.

Bez odpovédi:

Pocet reakci, které nenastaly. Bez odpovédi je kriticky podnét, pfi kterém nebylo opusténo
klidové tlacitko.

Neuplna odpovéd:

Pocet neupinych odpovédi. Za neuplnou odpovéd se povazuje opusténi klidového tlagitka
bez nasledného stisku reakéniho tlacitka pfi kritickych signalech.

Chybna odpovéd: (neni u forem S1 a S2)

PocCet chybnych reakci. Tato proménna je uvadéna pouze u forem testu S3 — S4. Za
chybnou reakci se povazuje opusténi klidového tlaCitka a nasledujici stisknuti reakéniho
tlaCitka pfi podnétu, ktery nebyl kriticky.
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2.2.3 Forma testu S6

Hlavni proménna

Priimérna reakéni doba P-RD (ms):

Zde je pozadovano pouze stisknuti jednoho tlacitka. Zde je reakéni doba Cas, ktery uplyne
mezi zahajenim prezentace podnétu a stisknutim tlaéitka.
Pramérna reakéni doba se zjistuje vyhradné ze spravnych a Uplnych reakci.

VedlejSi proménna

Rozptyl reakéni doby:

Box-Cox transformovand standardni odchylka reakcnich dob.

Dopliikové vysledky

Spravné odpovédi:

Pocet spravnych reakci. Za spravnou reakci se povazuje opusténi klidového tlaCitka a
nasledné stisknuti reakéniho tlacitka pfi kritickém podnétu.

Bez odpovédi:

Pocet reakci, které nenastaly. Bez odpovédi je kriticky podnét, pfi kterém nebylo opusténo
klidové tlacitko.

2.2.4 FormatestuS7 a S8

Hlavni proménné

Rozdil primérné reakéni doby bez varovného podnétu a s nim (ms):

Proménna vyjadfuje rozdil mezi primérnou reakéni dobou bez varovného podnétu
a primeérnou reakéni dobou s varovnym podnétem.

Rozdil primérné doby motorické reakce bez varovného podnétu a s nim (ms):

Proménna vyjadfuje rozdil mezi primérnou dobou motorické reakce bez varovného podnétu
a pramérnou dobou motorické reakce s varovnym podnétem.

VedlejsSi proménné

Primeérna reakéni doba s varovhym podnétem (ms):

Pfi pouziti klidového tlacitka je reakéni doba Cas mezi zahajenim kritického podnétu a
opusténim klidového tlacitka, pfiCemz byl prezentovan varovny podnét.

Primérna reakéni doba bez varovného podnétu (ms):

PFi pouziti klidového tlacitka je reakCni doba €as mezi zahajenim kritického podnétu a
opusténim klidového tlaéitka, pficemz nebyl prezentovan varovny podnét.
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Primérna doba motorické reakce s varovnym podnétem (ms):

Doba motorické reakce je doba, ktera uplynula mezi opusténim klidového tlaCitka a
kontaktem s reakénim tlaCitkem pfi kritickém podnétu, pfi¢emz byl prezentovan varovny
podnét.

Primérna doba motorické reakce bez varovného podnétu (ms):

Doba motorické reakce je doba, ktera uplynula mezi opusténim klidového tladitka a
kontaktem s reak&nim tladitkem pfi kritickém podnétu, pfiéemz nebyl prezentovan varovny
podnét.

Doplikové vysledky

Spravné odpovédi s varovhym podnétem:

Pocet spravnych reakci. Za spravnou reakci se povazuje opusténi klidového tlaCitka a
nasledné stisknuti reakéniho tlacitka pfi kritickém podnétu, pfiéemz byl prezentovan varovny
podnét.

Spravné odpovédi bez varovného podnétu:

Pocet spravnych reakci. Za spravnou reakci se povazuje opusténi klidového tladitka a
nasledné stisknuti reakéniho tlacitka pfi kritickém podnétu, pfiCemZ nebyl prezentovan
varovny podnét.

Bez odpovédi s varovhym podnétem:

Pocet reakci, které nenastaly. Bez odpovédi je kriticky podnét, pfi kterém nebylo opusténo
klidove tlagitko, pfi€¢emz byl prezentovan varovny podnét.

Bez odpovédi bez varovného podnétu:

Pocet reakci, které nenastaly. Bez odpovédi je kriticky podnét, pfi kterém nebylo opusténo
klidove tlagitko, pfi¢emz nebyl prezentovan varovny podnét.

Neuplna odpovéd s varovnym podnétem:

Pocet neuplnych reakci. Za neuplnou odpovéd se povaZzuje opusténi klidového tlacitka bez
nasledného stisku reakéniho tlacitka pfi kritickych signalech, pfiemz byl prezentovan
varovny podnét.

Neuplna odpovéd bez varovného podnétu:

Pocet neuplnych reakci. Za neuplnou odpovéd se povazuje opusténi klidového tlaCitka bez
nasledného stisku reakéniho tlaCitka pfi kritickych signalech, pficemz nebyl prezentovan
varovny podnét.

2.3 Formy testu

Celkové ma uzivatel k dispozici 10 forem testu RT.

2.3.1 Forma testu S1 (jednoducha reakce - Zluta)

Zadava se pouze jeden kriticky podnét (Zluté svétlo), proto nejsou mozné chybné reakce.
Zadava se aspon pét cvicnych podnéta. Ve fazi testovani je prezentovano 28 podnétu, které
v8echny vyzaduji reakci. Doba trvani (v€etné faze instrukce) je asi 7 minut.

Pfesny seznam podnétd formy testu S1 Ize vyc€ist z tabulky 1.
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Tabulka 1: Tabulka podnétd pro S1

Faze Cislo podnétu Délka prestavky Trvani podnétu
Cviéeni U1 3.0s 1ls
02 40s 1ls
U3 15s 1ls
U4 40s 1ls
U5 6.5s 1s
Test 1 25s 1s
2 6.5s 1ls
3 45s 1s
4 55s 1s
5 35s 1ls
6 3.0s 1s
7 6.0s 1s
8 45s 1s
9 50s 1s
10 4.0s 1s
11 35s 1s
12 55s 1s
13 45s 1s
14 35s 1s
Od podnétu 15: novy zacatek od €. 1

2.3.2 Forma testu S2 (jednoducha reakce - ton)

Zadava se pouze jeden kriticky podnét (ton frekvence 2000 Hz), proto nejsou mozné chybné
reakce.

Zadava se aspon pét cvicnych podnétu. Ve fazi testovani je prezentovano 28 podnétd, které
v8echny vyZaduji reakci. Doba trvani (v€etné faze instrukce) je asi 7 minut.

Pfesny seznam podnétl formy testu S2 Ize vycist z tabulky 2.
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Tabulka 2: Tabulka podnétt pro S2

Faze Cislo podnétu Délka prestavky Trvani podnétu
Cviceni U1 3.0s 1ls
02 40s 1ls
U3 15s 1ls
U4 40s 1s
U5 6.5s 1ls
Test 1 25s 1s
2 6.5s 1ls
3 45s 1ls
4 55s 1ls
5 35s 1ls
6 3.0s 1ls
7 6.0s 1ls
8 45s 1ls
9 50s 1ls
10 40s 1ls
11 35s 1ls
12 55s 1s
13 45s 1s
14 35s 1s
Od podnétu 15: novy zacatek od €. 1

2.3.3 Forma testu S3 (volitelna reakce - zluta/ton)

U této formy testu se stfidavé prezentuje Cervené a zluté svétlo, jakoz i tdon a kombinace
téchto podnétl. Kriticka kombinace podnétl, na které ma proband reagovat, se sklada z
akustického a optického podnétu (zaroven zluté svétlo a ton frekvence 2000 Hz). Tim padem

jsou mozné i chybné reakce.

Zadava se minimalné devét cviénych podnétl. Ve fazi testovani se prezentuje 48 podnét(;
16 vyZaduje reakci. Doba provedeni (v€etné instrukce) je asi 9 minut.

Pfesny seznam podnétl formy testu S3 Ize vycist z tabulky 3 (S. 14).
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Tabulka 3: Tabulka podnétt pro S3

Faze Cislo podnétu Podnét Kriticky Délka Trvani
podnét prestavky podnétu

Cviceni U1 Zluta + tén ano 3.0s 1.2s
U2 gervena ne 40s 1.2s
U3 Zluta + tén ano 15s 1.2s
U4 dervena + tén ne 40s 1.2s
U5 Zluta + ton ano 15s 1.2s
U6 Zluta ne 3.0s 1.2s
07 Zluta + ton ano 15s 1.2s
Us Zluta + tén ano 40s 1.2s
U9 ton ne 3.0s 1.2s

Test 1 Zluta + ton ano 25s 12s
2 cervena ne 15s 12s
3 Zluta ne 40s 12s
4 tén ne 15s 1.2s
5 ¢ervena + ton ne 15s 12s
6 Zluta ne 15s 1.2s
7 Zluta + téon ano 40s 1.2s
8 cervena ne 15s 1.2s
9 Zluta ne 40s 1.2s
10 ton ne 15s 1.2s
11 ¢ervena + tén ne 15s 1.2s
12 Zluta ne 15s 1.2s
13 Zluta + ton ano 40s 12s
14 Cervena + ton ne 15s 12s
15 Zluta ne 15s 12s
16 Zluta + ton ano 15s 12s
17 cervena ne 40s 12s
18 Zluta + téon ano 15s 1.2s
19 Zluta + téon ano 40s 1.2s
20 ¢ervena + tén ne 15s 1.2s
21 Zluta ne 15s 1.2s
22 Zluta + téon ano 15s 1.2s
23 cervena ne 40s 1.2s
24 Zluta + ton ano 15s 1.2s

Od podnétu 25:

novy zacatek od
¢. 1

2.3.4 Forma testu S4 (volitelna reakce - zluta/cervena)

U této formy testu se stfidavé prezentuje Cervené a Zluté svétlo, ton a také kombinace téchto
podnétl. Kriticka kombinace podnétl, na kterou ma proband reagovat, se sklada ze dvou
optickych podnétu (zaroven Zluté a Cervené svétlo). Tim padem jsou mozné i chybné reakce.
Zadava se minimalné devét cvicnych podnétu. Ve fazi testovani se prezentuje 48 podnétuy;
16 vyzaduje reakci. Doba provedeni (v€etné instrukce) je asi 9 minut.

Pfesny seznam podnétl formy testu S4 Ize vycist z nasledujici tabulky 4.
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Tabulka 4: Tabulka podnétt pro S4

Faze Cislo podnétu Podnét Kriticky Délka Trvani
podnét prestavky podnétu
Cviceni U1 Zluta + Eervena ano 3.0s 15s
02 gervena ne 40s 15s
UK] Zlutd + gervena ano 15s 15s
U4 dervena + tén ne 40s 15s
Us Zlutd + gervena ano 15s 15s
U6 ton ne 3.0s 15s
07 Zlutd + gervena ano 15s 15s
Us Zluta + Eervena ano 40s 15s
U9 Zluta ne 3.0s 15s
Test 1 Zluta + Cervena ano 25s 15s
2 tén ne 15s 15s
3 Zluta ne 40s 15s
4 cervena ne 15s 15s
5 Cervena + ton ne 15s 15s
6 Zluta ne 15s 15s
7 Zluta + Cervena ano 40s 15s
8 tén ne 15s 15s
9 Zluta ne 40s 15s
10 cervena ne 15s 15s
11 ¢ervena + téon ne 15s 15s
12 Zluta ne 15s 15s
13 Zluta + Cervena ano 40s 15s
14 Cervena + ton ne 15s 15s
15 Zluta ne 15s 15s
16 Zluta + Cervena ano 15s 15s
17 tén ne 40s 15s
18 Zluta + Cervena ano 15s 15s
19 Zluta + Cervena ano 40s 15s
20 ¢ervena + tén ne 15s 15s
21 Zluta ne 15s 15s
22 Zluta + Cervena ano 15s 15s
23 tén ne 40s 15s
24 Zluta + Cervena ano 15s 15s
Od podnétu 25:  novy zacatek od
¢. 1

2.3.5 Forma testu S6 (jednoducha reakce - bila, podminka monotonnosti)

Tato forma testu je snadna z hlediska prezentace podnétu, protoze jsou prezentovany pouze
kritické podnéty (bilé svétlo) a po kritickém podnétu neni pozadovan navrat na klidové
tlaCitko, proto nejsou mozné ani chybné, ani neupiné reakce. Pro probanda je zatéZovym
faktorem délka testovani.

Tato forma testu je velmi vhodna pro zachyceni vyvoje reakce v delSim ¢asovém useku pfi
monoténnich podnétech.

Zadava se minimalné deset cvi¢nych podnétl. Ve fazi testovani se zadava 110 podnéta; 100
je kritickych a ma né nasledovat reakce. Doba trvani testu (v€etné instrukce) je asi 10 minut.

Proband u této formy nepouziva klidové tlac¢itko, ale prosté tiskne ¢erné obdélnikové tlacitko
na panelu (prst se nemusi polozit zpét na klidové tlacitko, ale drzi ho nad Eernym reak&nim
tlaCitkem).

Prvnich 10 podnétu slouzi pro ,zahfati“ a nejsou zahrnuté do vyhodnoceni. Ve vyhodnoceni
se 10 podnétl slu€uje do jednoho intervalu, takze je mozné sledovat vyvoj reakéni doby po
dobu 10 interval(. Pauzy mezi jednotlivymi podnéty jsou uvedené v tabulce 6.

Tabulka 5: Tabulka prestavek mezi podnéty (nejdfive je pfestavka, pak nasleduje podnét s maximalni
délkou trvani 3 s)
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U1-010 R1- R11- R21- R31- R41- R51- R61- R71- R81- R91-
R10 R20 R30 R40 R50 R60 R70 R80 R90 R100

3.0 15 15 15 3.0 6.0 3.0 15 15 4.5 4.5
3.0 4.5 6.0 4.5 15 4.5 15 6.0 4.5 15 4.5
4.5 6.0 4.5 3.0 6.0 15 3.0 15 3.0 3.0 15
15 3.0 3.0 6.0 3.0 3.0 6.0 4.5 4.5 6.0 6.0
6.0 6.0 15 15 4.5 4.5 4.5 3.0 6.0 3.0 3.0
4.5 4.5 4.5 4.5 6.0 15 15 4.5 4.5 15 3.0
6.0 15 6.0 3.0 15 6.0 4.5 3.0 3.0 4.5 15
4.5 3.0 3.0 3.0 4.5 3.0 6.0 6.0 3.0 15 3.0
15 4.5 3.0 6.0 3.0 3.0 4.5 4.5 15 3.0 6.0
3.0 3.0 4.5 4.5 4.5 4.5 3.0 3.0 6.0 6.0 4.5

2.3.6 Forma testu S7 (pohotovostni rozmér pozornosti, jednoducha
reakce - zluta)

Pokud nebudeme poditat fazi zacviku, je prezentovano 56 podnétd. V prvnich 28
prezentacich se objevuje pouze kriticky podnét (zluté svétlo). Poté vzdy jednu sekundu pfed
kritickym podnétem zazni akusticky signal po dobu pll sekundy.

Zadava se minimalné deset (5 bez, resp. 5 s varovnym podnétem) cvicnych podnétu. Ve fazi
testovani se zadava 56 (28 s varovnym podnétem) podnétll, na které ma nasledovat reakce.
Doba trvani testu (v€etné instrukce) je asi 8 minut. Pfesny seznam podnétl formy testu S7
lze vy€ist z tabulky 7.

Tabulka 6: Tabulka podnétt pro S7

Faze Cislo podnétu Délka prestavky Trvani podnétu Trvani varovného
podnétu
Nacvik bez U1 3.0s 1s
varovného podnétu U2 40s 1s
U3 15s 1s
U4 40s 1s
Us 6.55 1s
Nécvik s varovnym U1 3.0s 1s 1/2s
podné&tem U2 40s 1s 1/2s
U3 15s 1s 12s
U4 40s 1s 1/2s
Us 6.55s 1s 1/2's
Test 1 25s 1s
6.5s 1s
3 45s 1s
4 55s 1s
5 35s 1s
6 3.0s 1s
7 6.0s 1s
8 45s 1s
9 50s 1s
10 40s 1s
11 35s 1s
12 55s 1s
13 45s 1s
14 35s 1ls
Od podnétu15: Novy zacatek od
¢. 1
Od podnétu 29: Novy zaéatek od 1/2s
¢. 1
(s varovnym
podnétem)
Od podnétu 43: Novy zagatek od 1/2s
¢. 1
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(s varovnym
podnétem)

2.3.7 Forma testu S8 (pohotovostni rozmér pozornosti, jednoducha
reakce - ton)

Pokud nebudeme poditat fazi zacviku, je prezentovano 56 podnétd. V prvnich 28
prezentacich se objevuje pouze kriticky podnét (tén 2400 Hz). Poté se vzdy jednu sekundu
pfed kritickym podnétem (modra hudebni nota) objevi opticky varovny signal pual sekundy.

Zadava se minimalné deset (5 bez, resp. 5 s varovnym podnétem) cviénych podnéta. Ve fazi
testovani se zadava 56 (28 s varovnym podnétem) podnétu, na které ma nasledovat reakce.
Doba trvani testu (v€etné instrukce) je asi 8 minut. Pfesny seznam podnétu formy testu S8
Ize vycist z tabulky 8

Tabulka 7: Tabulka podnétt pro S8

Faze Cislo podnétu Délka prestavky Trvani podnétu Trvani varovného
podnétu
Nacvik bez U1 3.0s 1s
varovného podnétu U2 40s 1s
U3 15s 1s
U4 40s 1s
Us 6.55s 1s
Nacvik s varovnym U1 3.0s 1s 12s
podnétem 02 40s 1s 12's
U3 15s 1s 12's
U4 40s 1s 1/2s
Us 6.55s 1s 1/2's
Test 1 25s 1s
2 6.5s 1s
3 45s 1s
4 55s 1s
5 35s 1s
6 3.0s 1s
7 6.0s 1s
8 45s 1s
9 50s 1s
10 40s 1s
11 35s 1s
12 55s 1s
13 45s 1s
14 35s 1s
Od podnétu 15: Novy zaCatek od
¢. 1
Od podnétu 29: Novy zacatek od 1/2s
¢. 1
(s varovnym
podnétem)
Od podnétu 43: Novy zacatek od 1/2s
¢. 1
(s varovnym
podnétem)
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3 EVALUATION

3.1 Objektivita

Objektivita provedeni

Nezavislost na osobé administratora je dana pocitaovou administraci. VSichni probandi
dostavaji prostfednictvim pocitae naprosto stejné instrukce a zadani. Naroky jsou na
vSechny probandy stejné.

Odpovédi probanda jsou automaticky registrovany a automaticky probiha také vypocet
proménnych a vypocet standardnich skorl. Je tedy vylou€ena chyba zplsobena ruénim
vypoctem.

PFi dodrzeni doporuceni v kapitole ,Interpretace vysledkl testu” je zaru¢ena také objektivita
interpretace.

3.2 Reliabilita

Vnitfni konzistence (Cronbachuv alfa koeficient) metody je podle dosavadnich zji§téni velmi
uspokojiva. Pfesné udaje o reliabilité pro jednotlivé standardizaéni vzorky lze ziskat pres
,Prizkumnika tabulek norem“ ve VTS. Reliabilita jednotlivych standardizacnich vzorkd je
uvedena v nasledujici tabulce 11.

Tabulka 8: Reliabilita standardiza¢nich vzorku

Reliabilita
Reak¢éni doba Doba motorické reakce N
Forma testu S1 0,961 0,983 139
Forma testu S2 0,977 0,988 157
Forma testu S3 0,937 0,979 567
Forma testu S4 0,900 0,966 80
Forma testu S6 0,980 - 105
Forma testu S7 0,965/0,923 0,964/0,974 75
Forma testu S8 0,959/0,935 0,975/0,980 110

Poznamka: Forma testu S7 a S8: Reliabilita je vypocitana pro reakéni dobu resp. dobu motorické
reakce oddélené pro prezentaci s varovnym podnétem a bez né;.

3.3 Presnost méreni casu

Zvlasté u testu, které vyzaduji velmi pfesné méfeni €asu, je technicka realizace méfeni velmi
vyznamna. V operaénim systému Windows nejde vibec o snadnou véc a tak neodborné
programovani muze podle konfigurace hardwaru vést v méfeni ¢asu k vyraznym chybam.
Navic nejsou systematické chyby méfeni v ramci typickych vypoctl reliability patrné.
Reakéni test byl se zvlastni pozornosti ovéfovan, zda méfi presné i v rliznych pocitatovych
systémech. Za tim ucelem bylo vyuzZito zafizeni ,umély proband“ (Chroust & Schuhfried,
2006).

U nekalibrovanych forem dochazi u RT k chybam z&vislym na konfiguraci systému v rozsahu
maximalné +/- 2 percentily. Poukazujeme na to, Ze pfi testu hardware ve VTS je mozné
kalibrovat méfeni €asu na specifickou konfiguraci systému vaSeho pocitate. Pokud byla
konfigurace provedena, mizeme zarucit velmi pfesné méreni.

Abychom dosahli pfi prezentaci audio signalti optimalni pfesnost méfeni, musi byt pfipojeno
standardizované USB vystupni zafizeni nebo reakéni panel. Pokud vystupni zafizeni
neodpovida standardu, budete na to pfi testovani upozornéni. Rovnéz na vystupu z testu
bude poznamka, Ze nebyly dodrZzeny standardni podminky.
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3.4 Moznost zkresleni vysledku

Pokud je test odolny k zamérnému zkresleni vysledkl, pak neumozriuje, aby proband urcitou
volbou odpovédi mohl ovlivnit resp. kontrolovat konkrétni vysledek testu (Kubinger. 2003).

Vyjimku tvofi provedeni testu, které neni v souladu se zadanim ("systém dvou prstd", to
znamena, ze ke stlaCeni reakCniho tlacitka byl pouzit jiny prst nez ten, ktery lezi na klidovém
tlagitku) . Caste¢né je mozné toto odhalit pomoci implementovaného algoritmu: ve fazi
zacviku se pfi dobé& motorické reakce, ktery je kratSi nez 50 ms, objevi varovani.

Zkresleni ve smyslu pfedstirani pomalé reakéni doby resp. doby motorické reakce (napfiklad
pokud jde o pfiznani invalidniho duchodu, které bude pro probanda Zadouci), nedokaze
program odhalit. Pfednosti je, pokud probanda bé&hem testovani sledujeme, pfipadné
provedeme dukladnou analyzu zjisténych dat.

3.5 Férovost

V sou€asné dobé nemame dlkazy o tom, Zze by Reakéni test néjakou skupinu lidi
znevyhodnoval. Reakéni test je mozné bez obav pouzivat u lidi bez motorického postizeni
resp. bez masivniho omezeni zraku a sluchu.

Pouziti Box-Cox transformace reak&ni doby zajiStuje, ze pro rizné rozlozeni reakénich dob
bude nalezena vzdy férova stfedni hodnota.
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4 NORMY

4.1 Forma testu S1

Standardizacni vzorek

K formé testu S1 jsou k dispozici hormy postavené na standardizacnim vzorku o velikosti
139 osob bez napadnosti. Protoze u formy testu S1 nebyly zjistény signifikantni rozdily mezi
pohlavimi a stupném vzdélani, bylo provedeno pouze rozdéleni podle véku (16 az 50 let,
N=67 a nad 50 let, N=72).

Zaci

Jedna se o standardizacni vzorek (N=137) déti ve véku 5 az 12 let

4.2 Forma testu S2

Standardizacni vzorek

Standardizaéni vzorek zahrnuje 157 osob ve véku 17 az 76 let. Signifikantni rozdily jsou
mezi dvéma homogennimi vékovymi skupinami, proto byly navic udélany dil¢i normy podle
véku (16-40 let, N=79 resp. nad 40 let, N=78).

Zaci

Forma testu S2 byla standardizovana na vzorku déti (N=134) ve véku 5 az 12 let.

4.3 Forma testu S3

Standardizacni vzorek

Forma testu S3 je standardizovana na vzorku N=855.

Vysoce signifikantni rozdily se projevily (T-test, analyza variance) u proménnych reakéni
doba a doba motorické reakce mezi dil¢imi vzorky podle ,pohlavi“ resp. ,véku®. Z toho
dlvodu existuji i dil¢i normy pro muze a Zeny a pro rizné vékové skupiny.

Osoby s problematickym chovanim v dopravé (TUV)

Vzorek je sloZen z osob s problematickym chovanim v dopravé, které prodly testovanim TUOV
v Némecku.

Portugalsky vzorek
Tyto normy jsou k dispozici jako zvlastni norma 80004!

Zaci
Navic ke zminénym normam existuje pro tuto formu testu také vzorek Skolaku ve véku 6-11

let. Tento vzorek pochazi z jedné Skoly, tedy normy na ném zalozené by mély byt
povazovany za orientacni.
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4.4 Forma testu S4

Standardizacni vzorek

Pro vytvoreni norem byl pfedbézné pouzit vzorek 80 osob (normalni populace; 35 muzu, 45
zen) ve véku 15-71 let.

4.5 Forma testu S6

Standardizacni vzorek

Pro vytvoreni norem byl pouzit vzorek 105 osob (normalni populace; 48 muzu, 57 zZen) ve
véku 15-70 let.

4.6 Forma testu S7
Standardizacni vzorek

Pro vytvofeni norem byl pfedbézné pouzit vzorek 75 osob (normalni populace; 36 muzu, 39
Zen) ve véku 10-54 let.

4.7 Forma testu S8

Standardizacni vzorek

Pro vytvoreni norem byl pfedbézné pouzit vzorek 110 osob (normalni populace; 65 muzd, 45
zen) ve véku 14-78 let.
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5 ADMINISTRACE TESTU

RT se skladéa z faze instrukce a zacviku a vlastni faze testovani.

Obraz 1: Prezentace testu na obrazovce

Nejlepsi pfehled o prubéhu testu (v€etné zpétné vazby) nabizi demoverze Reakéniho testu.

5.1 Technicka presnost méreni

Méfeni reakCnich dob s pfesnosti na milisekundy neni samoziejmosti. Cela fada testovych
programu resp. neuropsychologickych zafizeni uvadi sice proménnou ,reakéni doba“ s
pfesnosti na milisekundy, ale chyba méfeni byva vyznamné ovlivnéna pouzitym hardwarem
a softwarem (viz Hausler, Sommer & Chroust, 2007; Plant, Hammond & Turner, 2004).

Zvlasté testy pro méreni aspektll pozornosti jsou velmi citlivé na méfeni ¢asu. Uz chyby v
rozsahu nékolik milisekund muzou zpusobit posun ve standardnim skéru a to muze vést také
ke kvalitativné nespravné interpretaci vysledku testu.

Zobrazeni vizualniho podnétového materidlu je u VTS velmi precizni — jak na CRT, tak na
LCD monitorech. U zafizeni, ktera nebyla kalibrovana, se u metody RT pocitd s malou
technickou chybou méfeni + 3 procent (podle pouZitého hardware a software).

Aby se dostalo vysokym narokim na pfesnost méfeni, je mozné v ramci testu hardware

zméfit pfesnou dobu odezvy monitoru. Tento udaj se pak pouziva jako korekéni hodnota pro
v8echny testy, kde toto hraje roli.

20 SCHUHFRIED



Bildschirmkalibrierung...
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Obraz 2: Kalibrace monitoru pomoci kalibrovaciho zafizeni. Kalibrace VTS by se méla provadét
jednou za pul roku nebo po vyméné hardwaru (napf. novy monitor).

5.2 Instrukce

Instrukce zacina vysvétlenim toho, co se bude méfit a vysvétlenim pouZziti Cerného a zlatého
tlagitka na reak&nim panelu pfi objeveni kritického podnétu (li§i se podle formy testu).
Proband je upozornén, Ze je dllezité po kazdé reakci (stisku ¢erného tlacitka) vratit prst
okamzité zpét na zlaté tlacCitko. Instrukce konc€i vyzvou k poloZzeni ukazovacku dominantni
ruky (té, kterou proband pise) na zlaté tlacitko. U formy testu S7 a S8 probéhne prvni subtest
(bez varovného podnétu), pak se objevi instrukce k druhému subtestu (s varovnym
podnétem), ktery probiha stejné, pouze se vysvétli varovny podnét.

5.3 Faze zacviku

Po instrukci absolvuje proband fazi zacviku, ve které musi proband podle formy testu
reagovat spravné minimalné na 4 az 9 podnétu za sebou (béhem zacviku se v zahlavi vlevo
na obrazovce nachazi napis ,pfiklady..."). Pokud proband zpracuje cvi¢né podnéty spravne,
objevi se zavérec€na instrukce, ktera znovu upozorni na to, Ze proband ma reagovat pokud
mozno rychle a spravné.

PFfi chybném zpracovani ve fazi zacviku se objevuje cela fada zpétnych vazeb, aby byl
proband doveden ke spravnému provedeni. Pokud proband ve fazi zacviku nereaguje nebo
déla hodné chyb, objevi se vyzva k zavolani administratora testu. Administrator mize znovu
spustit instrukci a zajistit pochopeni zadani.

5.4 Faze testovani

Po zavére¢né instrukci zacina faze testovani, kterou proband odstartuje stiskem &erného
tlacitka. Trvani faze testovani je u jednotlivych forem testu lisi.

U forem testu S1, S2 to jsou asi 4 minuty. U forem testu S3 az S4 6 minut, u formy testu S6
asi 10 minut..

Zpétné vazby: Zpétné vazby z faze zacviku se pfi testovani jiz neobjevuji. Vyjimka: Pokud
proband pfi testovani pouzije jiny prst nez ten, ktery lezi na klidovém tlaCitku, objevi se
zpétna vazba: ,Stiskni Cerné tlacitko stejnym prstem, ktery je poloZzen na zlatém tlacitku!“.
Toto funguje, pokud trva kontakt prstu s klidovym tlacitkem. Pokud se tato zpétna vazba
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opakuje Ctyfikrat béhem testovani, test se prerusi a proband je vyzvan, aby zavolal
administratora testu. Administrator dostane informaci ,Proband béhem testu opakované drzel
zaroven klidové i reakéni tlagitko najednou!“. V takovém pfipadé se administrator muze
rozhodnout, jestli test spusti znovu (s instrukci nebo bez ni), necha pokraCovat nebo prerusi
test bez uloZeni dat.

Test konCi prezentaci posledniho podnétu. Poté se na bilé obrazovce objevi napis
,Dékujeme za spolupraci®.
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6 INTERPRETACE VYSLEDKU TESTU

6.1 Interpretace — obecna doporuceni

Celkové se da fici, ze vysledek vrozmezi 0. az 16. percentil je pro danou proménnou
vyrazné podprimeérny. Osoba s takovym vysledkem je ve srovnani s referenénim vzorkem
svym vykonem podprimérna.

16. az 24. percentil Ize povazovat za mirné podpriimérny vysledek dané proménné. Osoba s
takovym vysledkem je ve srovnani s referenénim vzorkem svym vykonem podprimérna az
primérna.

Vysledny 25. az 75. percentil miizeme povazovat za prGmérny pro danou proménnou. Vykon
odpovida v tomto pfipadé vykonu vétSiny referenéni populace

76. az 84. percentil vypovida o mirné nadprimérném vysledku proménné.

84. a vysSi percentil ukazuje na vyrazné nadprimérny vysledek dané proménné. Osoba s
takovym vysledkem je ve srovnani s referenc¢nim vzorkem svym vykonem nadprimérna.

Kazdy standardni skér se vztahuje k pouzitému referenénimu vzorku.

6.2 Interpretace — doporuceni pro dopravné psychologickou
diagnostiku

V Rakousku a Némecku jsou interpretaCni voditka zakomponovana do platnych smérnic pro
vydavani potvrzeni o psychické zpulsobilosti pro fizeni motorového vozidla a Ize je nalézt
v dokumentu Bundesanstalt fir StraRenwesen, 2000, S. 16 Abschnitt 2.5..

Pro vyuziti v CR a SR se Ize inspirovat v zafazeni fidi¢d do skupin podle toho, zda se jedna
0 bézného fidiCe nebo fidice se zvySenou zodpovédnosti. Skupina 1 — fidi¢i bez zvySené
zodpovédnosti - zahrnuje fidice, kde je mezni hodnotou, pod kterou by proband nemél
klesnout, 16. percentil. Pro skupinu 2 — fidi¢ se zvySenou zodpovédnosti - je mezni hodnotou
33. percentil. PodrobnéjSi popis obou skupin Fidi€d naleznete v manudalu k testové baterii
Expertni systém TRAFFIC.

6.3 Interpretace — doporuceni pro jednotlivé formy testu

6.3.1 Formy testu 51-S4

Interpretace hlavni proménné

Primeérna reakéni doba (ms)

Tato hodnota predstavuje reakéni dobu jako takovou. Presnéji fe€eno, udava prumérna
reakeni doba Cas, ktery uplyne mezi podnétem a zaCatkem mechanické motorické odpovédi
(tedy opusténim klidového tlacitka).

Vysoky percentil (PR>84.) znamena, Ze proband ve srovnani s referen¢ni populaci je
nadprimeérné schopny reagovat rychle na relevantni podnéty resp. konstelace podnétu.
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Primérna doba motorické reakce (ms)

Tato hodnota dava informaci o motorické rychlosti probanda. Méla by byt obecné nizsi nez
primérna reakéni doba. Pokud je doba motorické reakce del$i nez reakéni doba, mlze to
poukazovat na pfipadnou psychomotorickou poruchu. Primérna doba motorické reakce
krat§i nez 50 ms poukazuje na to, ze test nebyl proveden fadné ("Systém dvou prstd", to
znamena, ze ke stlaceni reak&niho tlacitka byl pouzit jiny prst nez ten, ktery lezi na klidovém
tlaCitku.).

Vysoky percentil (PR>84.) znamena, Ze proband ve srovnani s referen¢ni populaci je
nadprimérné schopny realizovat (pfi potfebé reagovat) pfiméfené rychle naplanované

postupy.

Interpretace vedlejSi proménné

Rozptyl reakéni doby

Pro intraindividualni srovnani je nejdllezitéjSi hodnotou ,koeficient variance® reakéni doby,
kde odchylky od normy vypovidaji o nadprimérném nebo podprimérném rozptylu reakéni
doby.

Vysoky percentil (PR>84.) znamena, Ze proband ve srovnani s referen¢ni populaci vykazuje
nadprimeérné nizky rozptyl své reakcni doby, tedy nadpriimérné konstantni reakéni dobu v
pribéhu celého testovani.

Rozptyl doby motorické reakce

,Koeficient variance“ doby motorické reakce je ekvivalentni s interpretaci vySe (Q/P-RD).
Vysoky percentil (PR>84.) znamena, ze proband ve srovnani s referencni populaci ma
nadprimérné maly rozptyl doby motorické reakce, tedy nadprimérné konstantni dobu
motorické reakce v pribé&hu celého testovani.

Velmi nizky percentil (PR<16.) mizeme interpretovat jako zpomalenou psychomotoriku.

Interpretace doplnkovych vysledkui

Spravné odpovédi

Tato proménna vyjadfuje kvalitu reakce. Osoby, které nejsou hendikepovany vyrazné
snhizenou pozornosti, by mély mit identicky poc€et spravnych odpovédi s poctem kritickych
podnétu (v zavislosti na formé testu).
Pokud je pocet spravnych odpovédi,

e uformy testu S1 a S2 pod 26, tedy od odchylky >2

e uformy testu S3 a S4 pod 12, tedy od odchylky >4,

mohlo by to poukazovat na problém s motivaci (Zzadna motivace) nebo problémy s
porozumeénim instrukce.

Bez odpovédi

Tato proménna vyjadfuje kvalitu reakce. U osob, které nejsou hendikepované vyrazné
shizenou pozornosti, by méla byt tato hodnota nulova. Pokud je pocet této proménné, tedy
vynechanych >4 (u formy testu S1 a S2 uz >2), mohlo by to poukazovat na problém s
motivaci (Zadna motivace) nebo problémy s porozuménim instrukce.

Neuplna odpovéd

Tato proménna vyjadiuje kvalitu reakce. U osob, které nejsou hendikepované vyrazné
shizenou pozornosti, by méla byt tato hodnota nulova. Pokud je pocet neuplnych odpovédi
>3 (u formy testu S1 a S2 uz >2), mohlo by to poukazovat na problém s motivaci (zadna
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motivace) nebo problémy s porozuménim instrukce. ZvySena hodnota mize znamenat také
vyznamné snizenou motorickou rychlost probanda.

Chybna odpovéd (zjistuje se u formy testu S3, S4)

Tato proménna vyjadfuje kvalitu reakce. Osoby, které nejsou hendikepovany vyrazné
snizenou pozornosti, by mély mit tuto hodnotu <5. Pokud je pocet chybnych reakci >5,
mohlo by to poukazovat na problém s motivaci (zadna motivace) nebo problémy s
porozumeénim instrukce.

6.3.2 Formy testu S6

Interpretace hlavni proménné

Primérna reakéni doba (ms)

Tato hodnota predstavuje reakéni dobu jako takovou. Presnéji feCeno, udava primérna
reakeni doba Cas, ktery uplyne mezi podnétem a zaCatkem mechanické motorické odpovédi
(tedy opusténim klidového tlacitka).

Vysoky percentil (PR>84.) znamena, Ze proband je ve srovnani s referenCni populaci
nadprimeérné schopny reagovat pfiméfené rychle na relevantni podnéty resp. konstelace
podnéta.

Interpretace vedlejSi proménné

Rozptyl reakéni doby

Pro intraindividualni srovnani je nejdllezitéjSi hodnotou ,koeficient variance® reakéni doby,
kde odchylky od normy vypovidaji o nadprimérném nebo podprimeérném rozptylu reakéni
doby.

Vysoky percentil (PR>84.) znamena, Ze proband ve srovnani s referen¢ni populaci vykazuje
nadprimeérné nizky rozptyl své reakcni doby, tedy nadpriimérné konstantni reakéni dobu v
pribéhu celého testovani.

Interpretace dopliikovych vysledki

Spravné odpovédi

Tato proménna vyjadfuje kvalitu reakce. Osoby, které nejsou hendikepovany vyrazné
shizenou pozornosti, by mély mit identicky poc€et spravnych odpovédi s poctem kritickych
podnétd (v zavislosti na formé testu).

Pokud je pocet spravnych reakci u forem testu S6 pod 94, tedy od odchylky >6, mohlo by to
poukazovat na problém s motivaci (zadna motivace) nebo problémy s porozuménim
instrukce.

Bez odpovédi

Tato proménna vyjadiuje kvalitu reakce. U osob, které nejsou hendikepované vyrazné
snizenou pozornosti, by méla byt tato hodnota nulova. Pokud je pocet této proménné, tedy
vynechanych u formy testu S6 >6, mohlo by to poukazovat na problém s motivaci (Zadna
motivace) nebo problémy s porozuménim instrukce.
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6.3.3 Formy testu S7 a S8

Interpretace hlavni proménné

Rozdil primérné reakéni doby bez varovného podnétu a s nim (ms)

Proménna vyjadfuje rozdil mezi primérnou reakéni dobou bez varovného podnétu a
primérnou reakéni dobou s varovnym podnétem. Primérna reakéni doba s varovnym
podnétem by méla byt zpravidla mensi nez je primérna reakcéni doba bez varovného
podnétu, proto by toto Cislo mélo byt pozitivni. Tato proménna vyjadfuje fazicky pohotovostni
rozmér pozornosti.

Vysoky percentil (PR>84.) znamena, ze u probanda je velky rozdil v reakénich dobach mezi
tonickym a fazickym pohotovostnim rozmérem pozornosti.

Rozdil primérné doby motorické reakce bez varovného podnétu a s nim (ms)

Proménna vyjadfuje rozdil mezi primérnou dobou motorické reakce bez varovného podnétu
a prumeérnou dobou motorické reakce s varovnym podnétem. Za normalnich okolnosti se liSi
primérna doba motorické reakce bez varovného podnétu pouze nepatrné od primérné doby
motorické reakce tonického €asu s varovnym podnétem. Za normalnich okolnosti by tento
rozdil mél byt pozitivni.

Vysoky percentil (PR>84.) znamena, Ze u probanda je velky rozdil v reakénich dobach mezi
tonickym a fazickym pohotovostnim rozmérem pozornosti.

Interpretace dopliikovych vysledkd

Primérna reakéni doba s varovnhym podnétem (ms)

Tato hodnota udava dobu, ktery uplyne mezi podnétem a zaCatkem mechanické motorické
odpovédi (reakéni doba jako takova). Kriticky podnét je pfedznamenan akustickym nebo
optickym varovnym podnétem.

Vysoky percentil (PR>84.) znamenda, Ze proband, ve srovnani s referenéni populaci, je
nadprimeérné schopny reagovat rychle na relevantni podnéty, pokud byl kriticky podnét
nejdfive ohlaSen varovnym podnétem. Fazicky pohotovostni rozmér pozornosti probanda je
tak nadprimérny. Odrazi se v ném nahly narlst pozornosti bezprostfedné po varovném
podnétu (viz. Sturm, 2005).

Primérna reakéni doba bez varovného podnétu (ms)

Tato hodnota predstavuje reakéni dobu jako takovou. Presnéji feCeno, udava priimérna
reakéni doba Cas, ktery uplyne mezi podnétem a zaatkem mechanické motorické odpovédi
(tedy opusténim klidového tlacitka).

Vysoky percentil (PR>84.) znamena, Ze proband je ve srovnani s referenCni populaci
nadprimeérné schopny reagovat pfiméfené rychle na relevantni podnéty resp. konstelace
podnétd. Tonicky pohotovostni rozmér pozornosti probanda muzeme hodnotit jako
nadprameérny. V ném se odrazi zakladni aktivace.

Primérna doba motorické reakce s varovnym podnétem (ms)

Tato hodnota davéd informaci o motorické rychlosti probanda. Dochézi k varovani
prostfednictvim akustického nebo optického podnétu. Méla by byt obecné nizSi nez
primérna reakcni doba s varovnym podnétem. Pokud je doba motorické reakce delSi nez
reakéni doba, muzZe to poukazovat na pfipadnou psychomotorickou poruchu. Oproti tomu
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primérna doba motorické reakce pod 50 ms poukazuje na provedeni testu, které neni
v souladu s instrukci ("Systém dvou prstd", to znamena, Ze ke stlaceni reakéniho tlaCitka byl
pouzit jiny prst nez ten, ktery lezi na klidovém tlacitku.). Za normalnich okolnosti je primérna
doba motorické reakce s varovnym podnétem kratSi nez primérna doba motorické reakce
bez varovného podnétu.

Vysoky percentil (PR>84.) znamena, ze proband ve srovnani s referen¢ni populaci je
nadprimérné schopny realizovat (pfi potfebé reagovat) naplanované postupy pfimérené
rychle.

Priimérny doba motorické reakce bez varovného podnétu (ms)

Tato hodnota dava informaci o motorické rychlosti probanda. Méla by byt obecné nizsi nez
primérna reakeni doba. Pokud je doba motorické reakce delSi nez reakéni doba, mize to
poukazovat na pfipadnou psychomotorickou poruchu. Primérna doba motorické reakce
krat§i nez 50 ms poukazuje na to, Zze test nebyl proveden fadné ("Systém dvou prstl", to
znamena, ze ke stlaceni reakéniho tlaCitka byl pouZit jiny prst nez ten, ktery lezi na klidovém
tlacitku.).

Vysoky percentil (PR>84.) znamena, ze proband ve srovnani s referenéni populaci je
nadprimérné schopny realizovat (pfi potfebé reagovat) naplanované postupy pfimérené
rychle.

Spravné odpovédi s varovnym podnétem resp. bez ného

Tato proménna vyjadfuje kvalitu reakce. Osoby, které nejsou hendikepovany vyrazné
shizenou pozornosti, by mély mit po€et spravnych reakci vlastné stejny jako pocet zadanych
podnétld. Pokud je pocet spravnych reakci niz§i nez 52, tedy od odchylky >4, mohlo by to
poukazovat na problém s motivaci (zadna motivace) nebo problémy s porozuménim
instrukce.

Bez odpovédi s varovhym podnétem resp. bez ného

Tato proménna vyjadfuje kvalitu reakce. U osob, které nejsou hendikepované vyrazné
shizenou pozornosti, by méla byt tato hodnota nulova. Pokud je polet vynechanych >4,
mohlo by to poukazovat na problém s motivaci (Zddnd motivace) nebo problémy s
porozumeénim instrukce.

Neuplna odpovéd s varovnym podnétem resp. bez ného

Tato proménna vyjadiuje kvalitu reakce. U osob, které nejsou hendikepované vyrazné
shizenou pozornosti, by méla byt tato hodnota nulova. Pokud je po€et neuplnych reakci >3,
mohlo by to poukazovat na problém s motivaci (Zddna motivace) nebo problémy s
porozumeénim instrukce.

ZvySena hodnota (tedy >3) muze znamenat vyrazné snizenou motorickou rychlost probanda.
Pokud proband reaguje pfili§ ¢asto (> 4) v testové fazi, tedy jiz pfi varovném podnétu, tak to
poukazuje na problémy s pochopenim instrukce, motivaci k tesu nebo snizenou pozornosti.

27 SCHUHFRIED



6.4 DalSi zobrazeni vysledku

Profil

Profil - Nahodna ska$ka noriem:

T 20 30 40 50 60 70 80

stredna doba reakcie >—‘\_(
stredna motoricka doba

miera rozptylu doby reakcie >—\
miera rozptylu motorickej doby

T T T T
PR 0.1 2.3 159 50.0 84.1 97.7 99.9

Pozndmka: Zvyraznena oblast’ predstavuje priemerny rozsah stupnice hodnét noriem.

Profil je grafické zobrazeni standardnich skér( a dovoluje tak rychlé zafazeni dosazeného
vykonu ve srovnani s referenénim vzorkem. Sedou barvou je vyznadena zdéna priméru a
zahrnuje prumér +/- standardni odchylka. Hodnoty vlevé bilé &asti Ize hodnotit jako
podprimeérné, hodnoty v pravé bilé oblasti jako nadprimérné. Hodnota, které dosahl
proband, je vyznaena bodem, znacky vlevo a vpravo od tohoto bodu vymezuji oblast, ve
které se probandlv vykon pohybuje s 95% pravdépodobnosti.

Zobrazeni pribéhu

Zobrazeni pribéhu je grafickym zobrazenim vysledk(. Toto pfehledné zobrazeni podava
informaci o tom, jestli se vykon probanda v pribéhu doby trvani testu néjak vyznamné ménil.
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Zobrazenie priebehu:

1000
900

4

} Doba reakcie v msek

800 -
700 -
600 -

500 -
400 A
300 ~
200 ~
100

0—F—TT T T T T T T T T T T

4 Motoricka doba v msek
600

500 -
400 A
300 ~

200 -

100

10 12 14

Poznamka: @ Doba reakcie na jeden podnet;
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Protokol testu

Testovaci protokol:

Podnet &.:: Druh podnetu i vyziadany: Hodnotenie | Doba reakcie :Motoricka doba (msek)
: : : : (msek) :

-

Zlta+Zvuk

¢ Cervena+Zvuk

ZIta+Zvuk

Cervena

i spravne reaguje :

spravne reaguje :

48 | ZhtatZvuk :  Ano | spravne reaguje | 461 140

V protokolu testu je presné vidét, jaké ulohy byly jak zodpovézeny a zda byly vyfeSeny
spravné nebo chybné a jak dlouho potfeboval proband na reakci. To mize byt k uzitku,
pokud se zajimame o to, zda v urcité chvili administrace testu mél proband vice problému
nez v jinou chvili.
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1 SUMMARY

Authors
G. Schuhfried & J. Prieler

Application

As well as recording reaction times in the order of milliseconds, the RT has special test forms
covering the areas of alertness, the ability to suppress an inappropriate reaction (an issue
relevant to the assessment of attention), vigilance and intermodal comparisons (directed
attention). It can be used with children from the age of 6.

Main areas of application: personnel psychology, aviation psychology, sport psychology, traffic
psychology, clinical psychology, health psychology.

Theoretical background

Dorsch (1994) defines reaction time as the time that elapses between a signal and the start
of the mechanical response movement when the subject is instructed to react as quickly as
possible. Since such response times need to be measured in milliseconds, the test
instrument used must be very precise and highly reliable.

With the RT is it possible to measure reaction time as both a simple choice and a multiple-
choice reaction. Light and sound stimulus modalities are available, with a choice of red,
yellow or white lights, so that different stimulus constellations for the measurement of
reaction time can be created. These can range from individual stimuli to simultaneous or
sequentially presented stimulus combinations. The use of a rest key and a reaction key
makes it possible to distinguish between reaction and motor time.

Administration

The Response Panel is used as the input device. An animated instruction phase and an
error-sensitive practice phase lead on to the task itself. The test involves the presentation of
coloured stimuli and/or acoustic signals. The respondent is instructed to press the reaction
key only when specific stimuli are presented and, having pressed the key, to return his finger
immediately to the rest key. The use of headphones ensures the exclusion of distracting
noises.

Test forms

Test forms S1-S4 assess reaction time (split into reaction and motor time) in response to
simple and complex visual or acoustic signals. They also identify attention disorders, assess
the ability to suppress inappropriate reactions and provide intermodal comparisons. S1:
simple reaction yellow; S2: simple reaction sound; S3: choice reaction yellow/sound; S4:
choice reaction yellow/red. Test form S6 is particularly suitable for measuring changes in
reaction time over a relatively long period of time under monotonous stimulus conditions
(vigilance).

Test forms S7-S8 are used to measure alertness — S7: simple reaction yellow with acoustic
cue; S8: simple sound with optical cue.

Scoring

The following main variables are calculated, depending on test form: mean reaction time and
mean motor time, difference in mean reaction time with and without cue and difference in
mean motor time with and without cue.
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Reliability

Reliabilities (Cronbach's alpha) in the norm sample vary between r=0.83 and r=0.98 for
reaction time and between r=0.84 and r=0.95 for motor time.

Validity

Content (logical) validity is given for the Reaction Test. The presentation of an individual
stimulus for one second is such a simple requirement that it can be assumed that nothing
other than a reaction to that stimulus occurs. Validity studies in the field of traffic psychology
demonstrate among other things that there is adequate convergent validity.

Norms

Norm samples of the size N=75 to N=576 are available for all forms of the RT; some norms
are also available separated by age, gender and educational level. For a number of forms
the following special norms are also available: norms for children or schoolchildren, drivers
with conspicuous behaviour, Portuguese sample of adults, traffic psychological clientele from
Portugal.

Time required for the test

Between 5 and 10 minutes (including instruction and practice phase), depending on test
form.
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2 DESCRIPTION OF THE TEST

2.1 Theoretical background

Outside experimental psychology, reaction time measurements are primarily carried out in
the fields of traffic psychology, sport psychology and pharmaco-psychology. In recent years
there has also been an increase in the use of such measurements in neurology, psychiatry,
rehabilitation, and traffic psychology.

In everyday speech "reaction time” is used to describe the time between a stimulus and the
individual’s observable reaction, whatever form this may take. The non-scientific use of the
term thus corresponds to attempted scientific definitions which describe "reaction time" as
the time that elapses between a signal and the start of a mechanical response when the
subject is instructed to react as quickly as possible (see Dorsch, 1994).

The concept of measuring a "basic reaction time" requires the stimulus constellation to be
kept as simple as possible in order to ensure that as far as possible nothing other than a
simple reaction to stimuli occurs.

In this test the reaction involves pressing or releasing a button as quickly as possible in
response to a single light signal (yellow or red light), a tone or a combination of these two
stimuli (yellow and tone or yellow and red).

With his reaction the subject is therefore responding only to the question of whether a
particular stimulus constellation has been presented. He/she is informed of this in the
instructions. This means that the task on which the time is spent is a memory task, even
though at a very elementary level: the subject must recognise the stimulus constellation that
is presented as the relevant one. When these constellations are easy to remember, as is the
case in the Reaction Test, the test cannot be considered a memory test. What is measured is
always the element that causes variability in the test performance.

It is known that, when stimuli are relatively simple, the variability of reaction time in the
recognition paradigm depends mainly on the number of relevant stimuli that are being
actively retained in the memory at that point in time. This has been strikingly demonstrated in
the work of Sternberg (1969). This effect was explained in terms of the well-known phase
model (see Figure 1). According to this model, each stimulus as it is presented is compared
with the stimulus list stored in working memory. The distinguishing feature of the simple
phase models is that these comparisons take place strictly sequentially; the times required
for the individual comparisons are summed, and reaction time increases linearly as the size
of the list increases.

If the number of relevant stimuli remains constant, intra- and inter-individual variation in
reaction time can be assumed to result solely from attention-related variables. Phase models
need to include additional assumptions if they are to explain influences of this sort.

Figure 1: Phase model of recognition tasks. Reaction time increases linearly with the number of stimuli
to be recognised (Sternberg, 1969).
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Since the phase model was shown to be too simple, the PDP (Parallel Distributed
Processing) models were subsequently devised (Rumelhart, Hinton & McClelland, 1986).
These models provide a basis for assessing the function of attention in determining reaction
times (see Figure 2).

In contrast to the phase models, PDP models provide for both sequential and parallel
processing mechanisms. The information is fed into a network. In theory all the nodes of the
network can be connected to all the other nodes, but in practice this is usually not the case.
Some pathways have a higher process strength than others, due to a higher permeability. In
addition, there are threshold processes at the nodes that can interrupt the information flow.
The process strength can be altered by learning (and thus by instruction), practice and
selective attention. The higher the process strength, the higher the speed at which
information is processed. If one assumes that the attention potential for rapidly occurring
sub-processes is limited, it follows that the greater the number of sub-processes that are
taking place actively and in parallel at the same time, the smaller will be the amount of
attention available for each sub-process. A large number of parallel sub-processes results in
a lower process strength and longer information processing time; this explains the effect of
the number of relevant stimuli.

Sens. Arbeitsgedachtnis Reaktic
Eingang
ﬂRot
Rot Pl Rot ( )
b
g
Gelbf—__plGelb R ot Rl Reak
€ ° étion
Ton
Ton Gelb/b_/
Ton
\DTon

Figure 2: Basic assumptions of a PDP model as they apply to the Reaction Test situation. The
thickness of the lines represents the process strength; this determines the reaction time.

Figure 2 illustrates this by means of an example. Let us assume that, as is the case in the
Reaction Test, a yellow and/or a red light and/or a tone can be presented. The subject is
instructed to respond only when a red and a yellow light appear at the same time. On the
sensory input side (left) there are then three options (red, yellow and tone) to which the
subject is alert. These are combined with just one option (yellow and red) at memory level,
and a single option (pressing a button) at reaction level. There are two active pathways
between sensory input and memory; in making comparisons between input and memory
content the subject’s attention must be divided between these two pathways. The memory
controller will not pass information on to the reaction controller until signals have been
received from the two active pathways. A single signal (e.g. a red) would not pass the
transmission threshold of the memory controller. The structure of the active network
changes, depending on the task in hand.
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2.1.1 Alertness

Alertness is generally taken to refer to a state of wakefulness, attention or readiness.
According to Cattell it is a factor derived from factor analysis of attention vs. inattention to
stimuli in the environment.

Three main components of attention can be distinguished.

The first component can be termed general alertness or arousal; it can be subdivided into
tonic alertness and phasic alertness. While tonic alertness is determined by the organism’s
physiological state (depending on, for example, the time of day), phasic alertness describes
the sudden increase in attention that occurs immediately after a cue; it can be observed
electrophysiologically in, for example, the expectancy wave of an EEG.

The second component of the attention process is selective attention. In German-speaking
countries this component is closely related to the concept of "ability to concentrate", since
concentration is seen as an active application and focusing of attention lasting for some
minutes. The person who concentrates is selective in registering relevant features of a given
task while ignoring irrelevant ones.

Vigilance is the third component of attention, constituting a particular form of applied
attention. Vigilance tasks make demands on a person’s attention over a lengthy period of
time. The relevant stimuli typically occur at very irregular intervals and at a very low
frequency compared to the number of irrelevant stimuli. A typical vigilance task is that
performed by a radar observer who has to be attentive over a long period and is required to
detect a particular signal on the screen that stands out against irrelevant background stimuli.
Quality control work performed by workers on a production line also requires vigilance, since
faulty products are rare in comparison to the large number of goods of satisfactory quality.
The faulty items must, however, be removed with a high level of reliability (Sturm, 1989).

2.2 Test structure

In the ReactionTest the visual stimuli (yellow or red light) are presented on-screen. The
sounds are presented at a frequency of approximately 2000 Hz via a USB headset.

The subject reacts by pressing the rectangular black button on the response panel. Below
the reaction button there is a gold-coloured touch-sensitive button, the rest button. The
subject lays a finger on the rest button, moving that same finger to operate the reaction
button as soon as he detects the required signal or combination of signals. The finger must
then be returned immediately to the rest button (except in the S6 form, which does not
involve calculation of motor time).

2.3 Description of variables

In a number of the forms of the Reaction Test it is possible to distinguish reaction time from
motor time (see e.g. Frank, 1979). The software thus calculates the following test variables.

2.3.1 Transformation of Measurements for Reaction Times

The distribution of raw reaction time scores tends to be very negatively skewed. This means
that individual outliers representing greatly increased reaction times are very frequent. An
arithmetic mean of the reaction times would be too strongly influenced by these outliers and
would therefore not give a true picture of the central trend of the distribution.

In order to normalise the distribution a Box-Cox transformation (Box & Cox, 1964) is carried
out. Means and measures of dispersion are calculated from this normalised raw score
distribution. Box-Cox transformations are a set of mathematical transformation operations
that can be applied to any form of distribution in order to approximate it to a normal
distribution. The advantage is that clients, no matter what the distribution of their raw scores,
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are assessed by a measure that is a fair indicator of the central trend of the distribution of
their reaction times.

2.3.2 Testforms S1-S4

Main variables

Mean reaction time (M-RZ) (msec)

When the rest button is used the reaction time is the time between the appearance of the
relevant stimulus and the moment the finger leaves the rest button.

Mean motor time (M-MZ) (msec)

Motor time is the time that elapses between the moment the finger leaves the rest button and
the time the reaction button is pressed in response to a relevant stimulus.

The mean times described above are calculated only from those reactions that are both
correct and complete.

Subsidiary variables

Measure of dispersion of reaction time

Box-Cox transformed standard deviation reaction times.

Measure of dispersion of motor time

Box-Cox transformed standard deviation of reaction times.

Additional results

Correct reaction

The number of correct reactions. A correct reaction occurs when the subject releases the
rest button and then presses the reaction button in response to a relevant signal.

No reaction

The number of omitted reactions. An omitted reaction occurs if the subject’s finger does not
leave the rest button in response to a relevant signal.

Incomplete reaction

The number of incomplete reactions. An incomplete reaction occurs if the subject removes
his finger from the rest button when a relevant stimulus is presented but does not then press
the reaction button.

Incorrect reaction: (not provided for Forms S1 and S2)

The number of incorrect reactions. This variable is only calculated for test forms S3 — S4. An
incorrect reaction occurs if the subject removes his finger from the rest button and then
presses the reaction button in response to irrelevant signals.
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2.3.3 Test forms S6

Main variable

Mean reaction time (M-RZ) (msec)

The task here is simply to press a key. The reaction time is therefore the time that elapses
between the appearance of the relevant stimulus and the pressing of the button.

The mean times described above are calculated only from those reactions that are both
correct and complete.

Subsidiary variables

Measure of dispersion of reaction time

Box-Cox transformed standard deviation of reaction times.

Additional results

Correct reaction

The number of correct reactions. A correct reaction occurs when the subject releases the
rest button and then presses the reaction button in response to a relevant signal.

No reaction

The number of omitted reactions. An omitted reaction occurs if the subject’s finger does not
leave the rest button in response to a relevant signal.

2.3.4 Testforms S7 and S8

Main variables

Difference in mean reaction time without and with cue (msec)

This variable describes the difference between the mean reaction time without a cue
and the mean reaction time with a cue.

Difference in mean motor time without and with cue (msec)

This variable describes the difference between the mean motor time without a cue
and the mean motor time with a cue.

Subsidiary variables

Mean reaction time with cue (msec)

When the rest button is used the reaction time is the time between the appearance of the
relevant stimulus and the moment the finger leaves the rest button, when a cue has been
given.

Mean reaction without cue (msec)

When the rest button is used the reaction time is the time between the appearance of the
relevant stimulus and the moment the finger leaves the rest button, without a preceding cue.
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Mean motor time with cue (msec)

Motor time is the time that elapses between the moment the finger leaves the rest button and
the time the reaction button is pressed in response to an appropriate stimulus, when a cue
has been given.

Mean motor time without cue (msec)

Motor time is the time that elapses between the moment the finger leaves the rest button and
the time the reaction button is pressed in response to a relevant stimulus, without a
preceding cue.

Additional results

Correct reaction with cue

The number of correct reactions. A correct reaction occurs when the subject releases the
rest button and then presses the reaction button in response to a relevant signal, when a cue
has been given.

Correct reaction without cue

The number of correct reactions. A correct reaction occurs when the subject releases the
rest button and then presses the reaction button in response to a relevant signal, without a
preceding cue.

Omitted reaction with cue

The number of omitted reactions. An omitted reaction occurs if the subject’s finger does not
leave the rest button in response to a relevant signal when a cue has been given.

Omitted reaction without cue

The number of omitted reactions. An omitted reaction occurs if the subject’s finger does not
leave the rest button in response to a relevant signal when no cue has been given.

Incomplete reaction with cue

The number of incomplete reactions. An incomplete reaction occurs if the subject removes
his finger from the rest button when a relevant stimulus preceded by a cue is presented, but
fails to press the reaction button.

Incomplete reaction without cue

The number of incomplete reactions. An incomplete reaction occurs if the subject removes
his finger from the rest button when a relevant stimulus not preceded by a cue is presented,
but fails to press the reaction button.

2.4 Test forms

The RT is available in ten different test forms.

2.4.1 Test form S1 (Simple reaction - yellow)

Only a critical stimulus (yellow light) is presented, thus no incorrect reactions are possible.

A minimum of five practice stimuli are presented. In the test phase 28 stimuli are presented,
all of which require a reaction. The time required for administration (including instructions) is
about seven minutes.
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Table 1: Stimulus table for S1

Phase Stimulus number Length of pause Duration of stimulus
Practice U1 3.0 sec 1 sec
02 4.0 sec 1 sec
U3 1.5 sec 1 sec
U4 4.0 sec 1 sec
U5 6.5 sec 1 sec
Test 1 2.5 sec 1 sec
2 6.5 sec 1 sec
3 4.5 sec 1 sec
4 5.5 sec 1 sec
5 3.5sec 1 sec
6 3.0 sec 1 sec
7 6.0 sec 1 sec
8 4.5 sec 1 sec
9 5.0 sec 1 sec
10 4.0 sec 1 sec
11 3.5 sec 1 sec
12 5.5 sec 1 sec
13 4.5 sec 1 sec
14 3.5sec 1 sec
from Stimulus 15: start again at 1

2.4.2 Test form S2 (Simple reaction — tone)

Only a critical stimulus (a tone at 2000 Hz) is presented, thus no incorrect reactions are
possible.

A minimum of five practice stimuli are presented. In the test phase 28 stimuli are presented,
all of which require a reaction. The time required for administration (including instructions) is
about seven minutes.

Table 2: Stimulus table for S2

Phase Stimulus number Length of pause Duration of stimulus
Practice U1 3.0 sec 1 sec
02 4.0 sec 1 sec
U3 1.5 sec 1 sec
U4 4.0 sec 1 sec
us 6.5 sec 1 sec
Test 1 2.5 sec 1 sec
2 6.5 sec 1 sec
3 4.5 sec 1sec
4 5.5 sec 1sec
5 3.5sec 1 sec
6 3.0 sec 1 sec
7 6.0 sec 1 sec
8 4.5 sec 1 sec
9 5.0 sec 1 sec
10 4.0 sec 1 sec
11 3.5 sec 1 sec
12 5.5 sec 1 sec
13 4.5 sec 1 sec
14 3.5sec 1sec
from Stimulus 15: start again at 1
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2.4.3

Test form S3 (Choice reaction — yellow/tone)

In this test form a sequence of yellow and red lights, a tone and combinations of these stimuli
is presented. The critical combination, to which the subject is instructed to respond, consists
of a visual and an acoustic stimulus (yellow light and a tone at 2000 Hz simultaneously).
Incorrect reactions are therefore possible.
A minimum of nine practice stimuli are presented. In the test phase 48 stimuli are presented,
of which 16 require a reaction. The time required for administration (including instructions) is

about nine minutes.

Table 3: Stimulus table for S3
Phase Stimulus Stimulus Relevant Length of Duration of
number pause stimulus

Practice U1 Yellow + tone Yes 3.0 sec 1.2 sec
U2 Red No 4.0 sec 1.2 sec
UK] Yellow + tone Yes 1.5 sec 1.2 sec
U4 Red + tone No 4.0 sec 1.2 sec
Us Yellow + tone Yes 1.5 sec 1.2 sec
U6 Yellow No 3.0 sec 1.2 sec
07 Yellow + tone Yes 1.5 sec 1.2 sec
Us Yellow + tone Yes 4.0 sec 1.2 sec
U9 Tone No 3.0 sec 1.2 sec

Test 1 Yellow + tone Yes 2.5sec 1.2 sec
2 Red No 1.5 sec 1.2 sec
3 Yellow No 4.0 sec 1.2 sec
4 Tone No 1.5 sec 1.2 sec
5 Red + tone No 1.5 sec 1.2 sec
6 Yellow No 1.5 sec 1.2 sec
7 Yellow + tone Yes 4.0 sec 1.2 sec
8 Red No 1.5 sec 1.2 sec
9 Yellow No 4.0 sec 1.2 sec
10 Tone No 1.5 sec 1.2 sec
11 Red + tone No 1.5 sec 1.2 sec
12 Yellow No 1.5 sec 1.2 sec
13 Yellow + tone Yes 4.0 sec 1.2 sec
14 Red + tone No 1.5 sec 1.2 sec
15 Yellow No 1.5 sec 1.2 sec
16 Yellow + tone Yes 1.5 sec 1.2 sec
17 Red No 4.0 sec 1.2 sec
18 Yellow + tone Yes 1.5 sec 1.2 sec
19 Yellow + tone Yes 4.0 sec 1.2 sec
20 Red + tone No 1.5 sec 1.2 sec
21 Yellow No 1.5 sec 1.2 sec
22 Yellow + tone Yes 1.5 sec 1.2 sec
23 red No 4.0 sec 1.2 sec
24 Yellow + tone Yes 1.5 sec 1.2 sec

from Stimulus 25:

start again at 1
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2.4.4 Test form S4 (Choice reaction — yellow/red)

In this test form a sequence of yellow and red lights, a tone and combinations of these stimuli
is presented. The critical combination, to which the subject is instructed to respond, consists
of two visual stimuli (yellow and red lights simultaneously). Incorrect reactions are therefore
possible.

A minimum of nine practice stimuli are presented. In the test phase 48 stimuli are presented,
of which 16 require a reaction. The time required for administration (including instructions) is
about nine minutes.

Table 4: Stimulus table for S4

Phase Stimulus Stimulus Relevant Length of Duration of
number pause stimulus
Practice U1 Yellow + red Yes 3.0 sec 1.5 sec
02 Red No 4.0 sec 1.5 sec
03 Yellow + red Yes 1.5 sec 1.5 sec
U4 Red + tone No 4.0 sec 1.5 sec
Us Yellow + red Yes 1.5 sec 1.5 sec
U6 Tone No 3.0 sec 1.5 sec
07 Yellow + red Yes 1.5 sec 1.5 sec
Us Yellow + red Yes 4.0 sec 1.5 sec
U9 Yellow No 3.0 sec 1.5 sec
Test 1 Yellow + red Yes 2.5sec 1.5 sec
2 Tone No 1.5 sec 1.5 sec
3 Yellow No 4.0 sec 1.5 sec
4 Red No 1.5 sec 1.5 sec
5 Red + tone No 1.5 sec 1.5 sec
6 Yellow No 1.5 sec 1.5 sec
7 Yellow + red Yes 4.0 sec 1.5 sec
8 Tone No 1.5 sec 1.5 sec
9 Yellow No 4.0 sec 1.5 sec
10 Red No 1.5 sec 1.5 sec
11 Red + tone No 1.5 sec 1.5 sec
12 Yellow No 1.5 sec 1.5 sec
13 Yellow + red Yes 4.0 sec 1.5 sec
14 Red + tone No 1.5 sec 1.5 sec
15 Yellow No 1.5 sec 1.5 sec
16 Yellow + red Yes 1.5 sec 1.5 sec
17 Tone No 4.0 sec 1.5 sec
18 Yellow + red Yes 1.5 sec 1.5 sec
19 Yellow + red Yes 4.0 sec 1.5 sec
20 Red + tone No 1.5 sec 1.5sec
21 Yellow No 1.5 sec 1.5sec
22 Yellow + red Yes 1.5 sec 1.5 sec
23 Tone No 4.0 sec 1.5 sec
24 Yellow + red Yes 1.5 sec 1.5sec

from Stimulus 25: start again at 1

2.4.5 Test form S6 (Simple reaction — white, monotony condition)

In terms of stimulus presentation this test form is a simple one. All the stimuli (white light) are
critical and the subject is not required to return his finger to the rest button after a stimulus;
thus no incorrect and no incomplete reactions are possible. However, the longer duration of
the test can be regarded as an additional stress factor for respondents.

This test form is therefore particularly suitable for measuring changes in reaction time over a
relatively long period under monotonous stimulus conditions.

A minimum of ten practice stimuli are presented. In the test phase 110 stimuli are presented,
of which 100 require a reaction. The time required for administration (including instructions)
is about ten minutes.
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Response does not involve use of the rest button; the respondent is required only to press
the rectangular black key on the response panel. He is instructed not to place his finger on
the rest button, but to keep it “hovering” above the black reaction button.

The first ten stimuli serve as a “warm-up” and are not included in the scoring. The scoring
procedure combines stimuli into groups of ten, forming an “interval”’. Changes in reaction
time can thus be assessed over ten intervals.

Table 6: Table showing the pauses (in seconds) between stimuli (the pause comes first and is
followed by the stimulus, which lasts for a maximum of three seconds)

U1-010 R1- R11- R21- R31- R41- R51- R61- R71- R81- R91-
R10 R20 R30 R40 R50 R60 R70 R80 R90 R100

3.0 15 15 15 3.0 6.0 3.0 15 15 4.5 4.5
3.0 4.5 6.0 4.5 15 4.5 15 6.0 4.5 15 4.5
4.5 6.0 4.5 3.0 6.0 15 3.0 15 3.0 3.0 15
15 3.0 3.0 6.0 3.0 3.0 6.0 4.5 4.5 6.0 6.0
6.0 6.0 15 15 4.5 4.5 4.5 3.0 6.0 3.0 3.0
4.5 4.5 4.5 4.5 6.0 15 15 4.5 4.5 15 3.0
6.0 15 6.0 3.0 15 6.0 4.5 3.0 3.0 4.5 15
4.5 3.0 3.0 3.0 4.5 3.0 6.0 6.0 3.0 15 3.0
15 4.5 3.0 6.0 3.0 3.0 4.5 4.5 15 3.0 6.0
3.0 3.0 4.5 4.5 4.5 4.5 3.0 3.0 6.0 6.0 4.5

2.4.6 Test form S7 (Alertness, simple reaction - yellow)

56 stimuli are presented in this test form, excluding the practice phase. In the first 28 runs a
single critical stimulus (yellow light) is presented, without a cue. Subsequently a cue lasting
half a second is given one second before the appearance of the stimulus.

A minimum of ten practice stimuli (five with and five without a cue) are presented. During the
test phase 56 stimuli are presented (28 of them with cue), all of which require a reaction. The
time required for administration (including instructions) is about eight minutes.

Table 7: Stimulus table for S7

Phase Stimulus number Length of pause Duration of Duration of cue
stimulus
Practice U1 3.0 sec 1 sec
without cue U2 4.0 sec 1 sec
U3 1.5 sec 1 sec
U4 4.0 sec 1 sec
U5 6.5 sec 1 sec
Practice with U1 3.0 sec 1 sec 1/2 sec
cue U2 4.0 sec 1 sec 1/2 sec
U3 1.5 sec 1 sec 1/2 sec
U4 4.0 sec 1 sec 1/2 sec
U5 6.5 sec 1 sec 1/2 sec
Test 1 2.5 sec 1 sec
2 6.5 sec 1 sec
3 4.5 sec 1 sec
4 5.5 sec 1 sec
5 3.5 sec 1 sec
6 3.0 sec 1 sec
7 6.0 sec 1 sec
8 4.5 sec 1 sec
9 5.0 sec 1 sec
10 4.0 sec 1 sec
11 3.5sec 1 sec
12 5.5 sec 1 sec
13 4.5 sec 1 sec
14 3.5 sec 1 sec
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from Stimulus start again at 1

15:

from Stimulus start again at 1 1/2 sec
29: (with cue)

from Stimulus start again at 1 1/2 sec
43: (with cue)

2.4.7 Test form S8 (Alertness, simple reaction - tone)

56 stimuli are presented in this test form, excluding the practice phase. In the first 28 runs a
single critical stimulus (a tone of 2400 Hz) is presented, without a cue. Subsequently a visual
cue (a blue musical note) is displayed for half a second, commencing one second before the
appearance of the stimulus.

A minimum of ten practice stimuli (five with and five without a cue) are presented. In the test
phase 56 stimuli are presented (28 of them with cue), all of which require a reaction. The
time required for administration (including instructions) is about eight minutes.

Table 8: Stimulus table for S8

Phase Stimulus number  Length of pause Duration of Duration of cue
stimulus
Practice without U1 3.0 sec 1 sec
cue U2 4.0 sec 1 sec
U3 1.5 sec 1 sec
U4 4.0 sec 1 sec
U5 6.5 sec 1 sec
Practice with cue U1 3.0 sec 1 sec 1/2 sec
U2 4.0 sec 1 sec 1/2 sec
U3 1.5 sec 1 sec 1/2 sec
U4 4.0 sec 1 sec 1/2 sec
Us 6.5 sec 1 sec 1/2 sec
Test 1 2.5 sec 1 sec
2 6.5 sec 1 sec
3 4.5 sec 1 sec
4 5.5 sec 1 sec
5 3.5 sec 1 sec
6 3.0 sec 1 sec
7 6.0 sec 1sec
8 4.5 sec 1 sec
9 5.0 sec 1sec
10 4.0 sec 1 sec
11 3.5sec 1 sec
12 5.5 sec 1 sec
13 4.5 sec 1 sec
14 3.5 sec 1 sec
from Stimulus 15:  start
again at 1
from Stimulus 29:  start again at 1 1/2 sec
(with cue)
from Stimulus 43:  start again at 1 1/2 sec
(with cue)
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3 SCORING

3.1 Objectivity

Administration objectivity

Test administrator independence exists when the respondent’s test behaviour, and thus his
test score, is independent of variations (either accidental or systematic) in the behaviour of
the test administrator (Kubinger, 2003).

Since administration of the RT is computerised, all respondents receive the same
information, presented in the same way, about the test. These instructions are independent
of the test administrator. Similarly, test presentation is identical for all respondents.

Scoring objectivity

Data recording and analysis are computerised; norm comparisons are also carried out
automatically. Thus scoring involves no human element, and computational errors are
excluded.

Interpretation objectivity

Since the test in question has been normed, interpretation objectivity is given (Lienert &
Raatz, 1994). Interpretation objectivity does, however, also depend on the care with which
the guidelines on interpretation given in the chapter “Interpretation of Test Results” are
followed.

3.2 Reliability

The studies so far available show that the internal consistency (Cronbach's alpha) of the test
is highly satisfactory. The exact reliabilities of the individual subsamples are given in the
Vienna Test System’s Norm Table Explorer.

Table 11: Reliabilities of the norm samples

Reliability
Reaction time Motor time N
Test forms S1 0.961 0.983 139
Test form S2 0.977 0.988 157
Test form S3 0.937 0.979 567
Test form S4 0.900 0.966 80
Test form S6 0.980 - 105
Test form S7 0.965/0.923 0.964/0.974 75
Test form S8 0.959/0.935 0.975/0.980 110

Note: The reliabilities for test forms S7 and S8 were calculated separately for reaction/motor time with
and without a cue.
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3.3 Precision of time measurement

In tests such as the RT in which time measurement plays a crucial part, the technical
accuracy of such measurements is particularly important. When Windows operating systems
are used, this issue is not trivial; with some hardware configurations, inappropriate
programming can lead to potentially serious errors in the percentile ranks of normed test
results. These systematic errors that arise from the equipment used do not come to light in
standard reliability checks.

For the RT, by contrast, special checks of the precision of measurement have been carried
out on different computer systems using the “artificial respondent” calibrating tool (Chroust &
Schuhfried, 2006).

In uncalibrated form, system-configuration-dependent errors of measurement in the region of
+/- 2 percentile rank points (maximum) are obtained for the RT. It should, however, be noted
that time measurement can be calibrated for your specific system configuration, using the
Vienna Test System’s Hardware Test. If this calibration is properly carried out, measurement
accurate to the nearest percentile rank can be guaranteed.

To ensure optimum precision in the output of audio signals, a standardised USB audio output
device or a response panel must be used.

Hinweis

akustischer Signale im WaAFF-Test nicht geeignet {unbekannte Latenzzeit)!
Fir ein genaues und vergleichbares WAFF-Testergebnis muss ein Audiogerat
verwendet werden, das in den Systemvoraussetzungen Flr WAFF spezifiziert ist,

'E Das Audiogerat des Computers (Realtek HD Audio output) ist zur Yorgabe
.

Wollen Sie den WAFF-Test trotzdem durchfihren?

Ja Mein Abbrechen

Figure 3. Warning issued when a non-standard audio output device is used.

If your audio output device does not conform to the standard, you will be informed of this
before the test session starts. A comment will also be included in the test results to the effect
that the results were obtained under non-standard conditions.

3.4 Validity

In everyday speech "reaction time” is used to describe the time between a stimulus and the
individual’s observable reaction, whatever form this may take. The non-scientific use of the
term thus corresponds to attempted scientific definitions which describe "reaction time" as
the time that elapses between a signal and the start of a mechanical response when the
respondent is instructed to react as quickly as possible (see Dorsch, 1994). Since precision
in the order of milliseconds is involved, the testing device used must be highly precise and
reliable.

The Reaction Test is thus ideally suited for measuring reaction time in accordance with the
above definition (see also Section 1.1).
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Construct validity

A validation study was carried out by comparing reaction and motor times on the RT with raw
scores obtained on CPM (Raven’s Colored Progressive Matrices). Forty-nine school students
completed the CPM and three RT test forms. On the basis of the results of a study by
Neubauer (1990), it was expected that there would be a significant correlation between the
CPM raw score and motor time, and a somewhat lower correlation with reaction time
(=decision time). Despite the small size of the sample, statistical analysis confirmed these
hypotheses.

Table 12: Correlation of performance scores (medians of S1-S3) with raw scores on the CPM

School level Total (N=49) Boys (N=27) Girls (N=22)
Raw score - CPM Raw score - CPM Raw score - CPM
S1 MZ (Light) -0.48** -0.60** -0.34
S2 MZ (Tone) -0.40** -0.43* -0.33
S3 MZ (Light & tone) -0.49** -0.64** -0.30
S1 RZ (Light) -0.30* -0.51** -0.14
S2 RZ (Tone) -0.08 -0.27 0.09
S3 RZ (Light & tone) -0.12 -0.33 0.03

Note. S1-S3: Test forms of the Reaction Test; RZ: Reaction time; MZ Motor time; *a. < 0.01, **a <
0.001; N=210.

Intercorrelations

The correlations between the test variables show how far the measurements of various
variables overlap. Tables 13-15 show the values for the individual norm samples.
Intercorrelations are available for test forms S1, S2, and S3.

Table 13: Intercorrelations of the time variables for the norm sample, test form S1 (yellow)

Variable SDRZ MMZ SDMZ
MRZ 0.758** 0.440** 0.418**
SDRZ 0.375** 0.547**
MMZ 0.569**

Note. MRZ: Mean reaction time; MMZ: Mean motor time; SDRZ: Standard deviation of reaction time;
SDMZ: Standard deviation of motor time; *a < 0.01, **a < 0.001; N=210.

Table 14: Intercorrelations of the time variables for the norm sample, test form S2 (tone)

Variable SDRZ MMZ SDMZ
MRZ 0.771* 0.624** 0.471*
SDRZ 0.549** 0.516**
MMZ 0.607**

Note. MRZ: Mean reaction time; MMZ: Mean motor time; SDRZ: Standard deviation of reaction time;
SDMZ: Standard deviation of motor time; *o < 0.01, **a < 0.001; N=210.

Table 15: Intercorrelations of the time variables for the norm sample, test form S3 (yellow + tone)

Variable SDRZz MMZ SDMZ
MRZ 0.443** 0.375** 0.152**
SDRZ 0.236** 0.296**
MMZ 0.491**

Notes. MRZ: Mean reaction time; MMZ: Mean motor time; SDRZ: Standard deviation of reaction time;
SDMZ: Standard deviation of motor time; *o < 0.01, **o. < 0.001; N=210.

The most important finding is undoubtedly the correlation between the reaction and motor
times. The values are significant (0.38 to 0.62) and indicate that the mutually explained
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variance lies between 14% and 38%. This makes clear that the two variables measure
different things.

Criterion validity

Validity studies in the field of traffic psychology confirm the validity of this test.

Calé (1992), using an earlier version of the RT, was able to show that the test results
correlate significantly with the frequency of accidents while driving.

Karner & Neuwirth (2000) were able to demonstrate significant correlations of the order of
r=0.38 between the results of the RT and a normed driving test. Sommer (2002) achieved
similar results.

A study by Sommer, Arendasy, Olbrich and Schuhfried (2004) was also able to show that a
test battery that included the RT correctly predicted more than 74% of the assessments of
driving behaviour in a standardised driving test.

In addition there are high correlations between the RT and the DR2 of the ART90. This
demonstrates that the test has adequate convergent validity (Karner & Biehl, 2000).

A study still is progress is yielding correlation coefficients of R=0.034 between the variable
median reaction time and the global assessment of driving behaviour in the Vienna Driving
Test.

Another study by Sommer and Hausler (2006) investigated the criterion validity of two test
batteries of the Traffic Expert System (Schuhfried, 2005) for assessing driving-specific ability;
these test batteries include the Reaction Test. The only difference between the Plus and
Standard test batteries is that the Plus Test Battery includes the Peripheral Perception Test
(PP) as a means of measuring the visual field and assessing divided attention. The global
assessment of driving behaviour in a standardised driving test was used as the criterion
variable. The sample tested by the authors consisted of 164 (74%) men and 58 (26%)
women aged between 19 and 91; the average age was 59 with a standard deviation of 18
years. The median age was 64. Many of the respondents were therefore middle-aged or
elderly. Some of the respondents were drivers who had already committed traffic offences.
Participation in the study was, however, voluntary. A total of 39 people (18%) had completed
compulsory schooling or basic secondary school but without completing vocational training
(EU educational level 2), 96 people (43%) had completed vocational training or a course at a
technical college (EU educational level 3), 35 people (16%) had a school-leaving qualification
at university entrance level or a qualification from a technical university (EU educational level
4) and 52 people (23%) had a university degree (EU educational level 5).

Building on the findings of other studies, an artificial neural network was used to calculate the
criterion validity. The results demonstrated that the Standard test battery correctly classified
80.2% of the total sample. The classification rate for the Plus test battery was 86.5%. This
corresponds to a validity coefficient of R=0.68 for the Standard test battery and R=0.78 for
the Plus test battery. In the jackknife validation a classification rate of 80.2% and a validity
coefficient of R=0.67 were obtained for the Standard test battery. For the Plus test battery a
classification rate of 83.8% and a validity coefficient of R=0.77 were obtained in the jackknife
validation. The intervals for the classification rate and the validity coefficient in the bootstrap
validation were [74.2%; 85.2%] and [0.54; 0.73] for the Standard test battery and [77.5%;
87.2%] and [0.61; 0.79] for the Plus test battery. Table 16 shows the incremental validity and
relative relevance of the individual tests of the two test batteries. The relative relevance
indicates the amount contributed by the test in question to the validity of the predictive model.
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Table 16: Incremental validities and relative relevances of the Standard and Plus test batteries

Predictor variables STANDARD PLUS
Incremental Relative Incremental Relative
validity relevance validity relevance
AMT: General intelligence 0.128 18.7% 0.078 11.5%
DT: Correct responses 0.124 18.2% 0.071 10.5%
RT: Mean reaction time 0.036 5.7% 0.057 8.6%
RT: Mean motor time 0.132 19.2% 0.118 16.9%
PP: Field of view - - 0.090 13.2%
PP: Tracking deviation -- -- 0.139 19.5%
TAVT: Gaining an overview 0.120 17.6% 0.038 5.8%
COG: Mean time "correct rejection” 0.141 20.3% 0.093 13.6%

With relative relevances for mean reaction time and mean motor time of 5.7% and 19.2% for
the Standard test battery and 8.6% and16.9% for the Plus test battery, these results support
the criterion validity of the RT.

3.5 Economy

Being a computerised test, the Reaction Test is very economical to administer and score.
The administrator’s time is saved because the instructions at the beginning of the test are
standardised and raw and norm scores are calculated automatically.

According to the criteria of Lienert and Raatz (1994), the RT can be described as
economical: it requires only a short administration time, the time required for testing is
appropriate in relation to the purpose of the assessment, it needs no extravagant resources,
is simple to use and, being a computerised test, is quick and convenient to score.<0}

3.6 Usefulness

"A test is useful if it measures or predicts a personality trait or mode of behaviour for the
assessment of which there is a practical need. A test therefore has a high degree of
usefulness if it cannot be replaced by any other test” (Lienert & Raatz 1994, p.13).

The Reaction Test can be described as useful since it measures reaction time — a
characteristic that is relevant in many forms of psychological assessment — with great
precision.

3.7 Reasonableness

Reasonableness describes the extent to which a test is free of stress for the test subject; the
respondent should not find the experience emotionally taxing and the time spent on the test
should be proportional to the expected usefulness of the information gained (Kubinger,
2003).Since the respondents are neither put under a lot of mental or physiological stress nor
under time pressure, the RT complies with the criterion of reasonableness. The Reaction
Test can be used without hesitation with persons who have no motor disorder or severe
impairment of sight or hearing.

3.8 Resistance to falsification

A test that meets the meets the quality criterion of resistance to falsification is one that can
prevent a respondent answering questions in a manner deliberately intended to influence or
control his test score (see Kubinger, 2003).
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The RT could be falsified if it is not used correctly, in particular if a respondent uses the “two-
finger system” — i.e. if he does not press the black reaction button with the same finger that
he places on the rest button. However, this technique is identified by an algorithm applied
especially for this purpose, and an appropriate warning is given in the practice phase if the
respondent’s motor time is less than 50 msec.

The program is, however, unable to detect falsification in the form of a deliberately slow
reaction or motor time (which could in some cases, such as assessments of suitability for
work, produce an advantage for the respondent). Observation of the respondent during the
test phase and/or detailed analysis of information acquired at interview can be useful here.

3.9 Fairness

There is currently no empirical evidence to suggest that the Reaction Test is unfair — that is,
that it discriminates against particular groups of respondents. The Reaction Test can be used
without hesitation with persons who have no motor disorder and no severe impairment of
sight or hearing.
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4 NORMS

The norms were obtained by calculating the mean percentile rank PR(x) for each raw score
X according to the formula (from Lienert & Raatz, 1994):

PR, = 100. cum fx— fx/z

cum fx corresponds to the number of respondents who have achieved the raw score X or a
lower score, fx is the number of respondents with the raw score X, and N is the size of the
sample.

4.1 Test form S1

Norm sample

The data of 139 individuals with no conspicuous behaviour are currently available for test
form S1. Since for this test form there were no significant differences on the test variables
attributable to gender or educational level, the norms were subdivided only on the basis of
age (16 — 50, N=67 and 50+, N=72).The data was collected during the period April — July
1997.Tables 17 and 18 show the distribution of educational level and gender within the norm
sample.

Table 19 summarises the distribution characteristics of the measures of the performance
parameters.

Table 17: Distribution of educational level

Educational level Number %
Lower secondary 15 10.8
school

Intermediate 80 57.6
secondary school

Upper secondary 32 23.0
school leaving

certificate

College/university 12 8.6
Total 139 100.0

Table 18: Distribution of gender

Gender Number %

Male 67 48.2
Female 72 51.8
Total 139 100.0
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Table 19: Distribution characteristics of the performance parameters for Test Form S1 (yellow)

Sample Measure Test variable
MRZ SDRZ MMZ SDMZ
Adults M 358 98 228 51
QA 104 76 119 71
Age: 16-50 M 342 89 170 40
QA 94 54 112 42
Age: 50+ M 375 110 247 56
QA 111 94 110 95

Notes. M (rows): median, QA: interquartile range; M (columns): geometric mean, SD: standard
deviation of the logarithmised times; RZ: reaction time (msec), MZ: motor time (msec).

Children

The sample consists of N=137 children aged 5 to 12. The norms have been subdivided
according to age (5 — 7 and 8 — 12) and gender. The data was collected between 2001 and
2003. Table 20 shows the distribution of gender in the sample.

Table 20: Distribution of gender

Gender Number %

Male 77 56.2
Female 60 43.8
Total 137 100.0

4.2 Test form S2

Norm sample

The norm sample comprises 157 individuals aged between 17 and 76. Of these individuals
64 (40.8%) are male and 93 (59.2%) female. This norm sample was not, however,
subdivided on the basis of gender, since no significant differences attributable to gender
were found in the test variables.

The differences in performance on the two variables reaction time and motor time between
two homogenous age groups (16-40 years, N=79, and above 40 years, N=78) are significant
(T-test). Age-related norms were therefore drawn up in addition to the norms for the overall
sample. The data was collected during the period April — July 1997. Table 22 shows the
distribution characteristics of the performance parameters for the different age groups.

With regard to educational level, two homogenous subgroups were identified: individuals who
had completed primary or lower secondary education, and individuals with a secondary
school leaving certificate at university entrance level or a university degree. Table 21 shows
the distribution of educational level in this sample.

Table 21: Distribution of educational level

Educational level Number %
Lower secondary 10 6.4
school

Intermediate 69 43.9
secondary school

Upper secondary 56 35.7
school leaving

certificate

College/university 22 14.0
Total 157 100.0
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Table 22: Distribution characteristics of the performance parameters for test form S2 (tone)

Sample Measure Test variable
MRZ SDRZ MMZ SDMZ
Adults M 312 61 163 30
QA 123 57 102 33
Age: 16-40 M 264 45 134 21
QA 111 34 49 31
Age: 40+ M 343 86 207 37
QA 156 70 81 40

Notes. M (rows): median, QA: interquartile range; M (columns): geometric mean, SD: standard
deviation of the logarithmised times; RZ: reaction time (msec), MZ: motor time (msec).

Children

Test form S2 was also normed on a sample of children (N=134) aged between 5 and 12.
Table 23 shows the distribution of gender in this sample. Norm comparisons according to
age (ages 5 — 7 and ages 8 — 12) as well as gender are available. The data was collected
between 2001 and 2003.

Table 23: Distribution of gender

Gender Number %

Male 74 55.2
Female 60 44.8
Total 134 100.0

4.3 Test form S3

Norm sample

Norms are available for test form S3 for a sample of N=567 individuals. The sample consists
of 354 (62.4%) men and 213 (37.6%) women aged between 16 and 89. Table 24 shows how
the attributes of the sample are distributed. The data was collected during the period
November 1996 — December 2000).

The differences in performance on the variables reaction time and motor time between the
age- and gender-based subsamples are highly significant (T-test, analysis of variance). No
significant difference was observed in the subsamples based on educational level. In addition
to the norms for the overall sample, separate norms were therefore drawn up for specific age
ranges and for the subsamples of men and women.

The size of the subgroups is sufficiently large for this standardisation to be carried out. Table
25 shows the distribution characteristics of the performance parameters for the above-
mentioned groups.

Table 24: Distribution of the sample attributes

School type Age groups

(qualification

obtained),

Educational level 16-25 26-35 36-59 60-70 71-90 n (school type)
Compulsory 1/0 3/ 0 2/1 0/1 0/1 6/ 3
schooling not

completed

No vocational 23/ 1 14/ 9 18/ 8 5/ 2 6/ 1 66/ 21

training completed
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Vocational training 28/10 53/20 74/33 12/19 13/11 180/ 93
completed
University entrance 17/25 31/18 11/12 8/10 8/ 4 751 69

qualification or
completion of
technical college

University degree 0/3 4/10 9/ 10 21/ 4 12/ 0 27127

n (age) 69 /39 105/ 57 114/ 64 27/ 36 39/17 354 /213

Notes. The numbers to the left and right of the slash relate to men and women respectively. This
should be taken into account when reading the figures in the rows and columns.

Table 25: Distribution characteristics of the performance parameters for test form S3 (yellow & tone)

Sample Measure Test variable
MRZ SDRZ MMZ SDMZ
Adults M 426 75 159 25
QA 113 36 77 21
Age: 16 - 25 M 388 75 141 23
QA 93 31 47 22
Age: 26 - 35 M 411 72 145 21
QA 96 37 55 17
Age: 36 — 59 M 437 74 179 27
QA 102 31 81 23
Age: 60 - 70 M 479 84 210 31
QA 144 43 81 23
Age: 71 -90 M 461 89 174 32
QA 143 37 111 31
Men M 422 75 150 24
QA 105 35 65 23
Women M 434 75 182 27
QA 126 37 79 21
Basic M 431 75 161 26
secondary
education
QA 102 35 81 21
University M 413 75 152 25
entrance
qualification,
university
QA 128 39 70 23

Notes. M (rows): median, QA: interquartile range; M (columns): geometric mean, SD: standard
deviation of the logarithmised times; RZ: reaction time (msec), MZ: motor time (msec).

Conspicuous drivers (TUV — Technical Monitoring Association)

Only persons from TUV Deutschland were included in the sample of conspicuous drivers.
Table 26 below shows the distribution characteristics of the performance parameters of the
sample. It relates to N=1830 individuals aged between 18 and 91, or whom 1661 are male
and 169 female. The data was gathered during the period November 1996 — October 1999.

Table 26: Distribution characteristics of the performance parameters for test form S3 (yellow & tone)

Sample Measure Test variable
MRZ SDRZ MMZ SDMZzZ
Adults M 438 78 190 27
QA 141 43 95 23
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Notes. M (rows): median, QA: interquartile range; M (columns): geometric mean, SD: standard
deviation of the logarithmised times; RZ: reaction time (msec), MZ: motor time (msec).

Portuguese samples

Two samples are available. The data for both samples was gathered during the period
January 2000 — May 2001.:-

Portuguese adults: this sample of N=127 individuals consists of 102 men and 25 women
aged between 19 and 55. Table 27 shows the distribution characteristics of the performance
parameters of this sample.

Traffic psychological clientele: this sample of N=141 individuals consists of 129 men and 12
women aged between 20 and 55. Table 28 shows the distribution characteristics of the
performance parameters of this sample.

Table 27: Distribution characteristics of the performance parameters of the sample of Portuguese
adults for test form S3 (yellow & tone)

Sample Measure Test variable
MRZ SDRZ MMZ SDMZ
Adults M 407 60 130 19
QA 70 32 49 12

Notes. M (rows): median, QA: interquartile range; M (columns): geometric mean, SD: standard
deviation of the logarithmised times; RZ: reaction time (msec), MZ: motor time (msec).

Table 28: Distribution characteristics of the performance parameters of the sample of traffic
psychological clientele for test form S3 (yellow & tone)

Sample Measure Test variable
MRZ SDRZ MMZ SDMZ
Adults M 407 70 148 24
QA 84 28 50 13

Notes. M (rows): median, QA: interquartile range; M (columns): geometric mean, SD: standard
deviation of the logarithmised times; RZ: reaction time (msec), MZ: motor time (msec).

Children

For this test form there is also a cohort sample of primary school children aged 6 — 11. The
data was gathered during the period May — June 1997.

Since the data was gathered from only one school in Austria and the sample size is only
N=126 schoolchildren, we recommend that these norms be used only as basic guidelines.
They should never be used as the basis for a decision which could have major
consequences for the respondent (e.g. admission to a special schoal, etc.).

Nevertheless, for reasons of topicality (Hick paradigm) and in response to strong customer
interest, norms have been drawn up based on school grade and gender as well as for the
total sample.

Tables 29 to 31 below provide detailed information about this sample.

Table 29: Distribution by school class/grade

Educational level Number %

1. 1st grade 32 254
2. 2nd grade 38 30.2
3. 3rd grade 30 23.8
4. 4th grade 26 20.6
Total 126 100.0
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Table 30: Distribution of gender

Gender Number %

Male 66 52.4
Female 60 47.6
Total 126 100.0

Table 31: Distribution characteristics of the performance parameters (means)

School grade Reaction time Motor time
M M

1. 1st grade 597 297

2. 2nd grade 561 251

3. 3rd grade 524 242

4. 4th grade 458 202

4.4 Test form S4

An interim sample of 80 respondents (normal population; 35 men, 45 women) aged 15-71
was used for standardisation. The data was gathered during the period April — June 1997.
Table 32 shows the distribution of educational level in this sample. Age- and gender-specific
standardisation was also carried out, even though the sample size is very small.

No significant differences were found between the different educational levels. Table 33
shows the distribution characteristics of the performance parameters of this sample.

Table 32: Distribution of educational level

Educational level Number %
Compulsory schooling not 1 1.3
completed

Lower secondary school 2 2.5
Intermediate secondary 31 38.8
school

Upper secondary school 36 45.0
leaving certificate

College/university 10 12.5
Total 80 100.0

Table 33: Distribution characteristics of the performance parameters for test form S4 (yellow & red)

Sample n Measure Test variable
MRZ SDRZ MMZ SDMZ

M 394 63 144 22
Total 80 — %A 109 21 58 21
M 376 63 133 21
Male ST, 86 21 43 17
Fomale 45 M 419 64 154 23
0A 114 44 63 19

Notes. M (rows): median, QA: interquartile range; M (columns): geometric mean, SD: standard
deviation of the logarithmised times; RZ: reaction time (msec), MZ: motor time (msec).
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4.5 Test form S6

The norm sample consisted of 105 respondents (normal population; 48 men, 57 women)
aged 15 — 70. The data was gathered during the period March — July 1998. Table 36 shows
the distribution of educational level in this sample. Table 37 shows the distribution
characteristics of the performance parameters of this sample.

Table 36: Distribution of educational level

Educational level Number %
Compulsory schooling not 1 1.0
completed

Lower secondary school 13 12.4
Intermediate secondary 28 26.6
school

Upper secondary school 55 52.4
leaving certificate

College/university 8 7.6
Total 105 100.0

Table 37: Distribution characteristics of the performance characteristics for test form S6 (white under
monotony conditions)

Sample n Measure Test variable
MRZ SDRZ
Total 106 M 257 54
QA 44 24
Male 49 M 248 53
QA 38 24
Female 57 M 269 55
QA 39 26

Notes. M (rows): median, QA: interquartile range; M (columns): geometric mean, SD: standard
deviation of the logarithmised times; RZ: reaction time (msec), MZ: motor time (msec).

4.6 Test form S7

An interim sample of 75 respondents (normal population; 36 men, 39 women) aged 10 — 54
was used for standardisation. The data was gathered during the period June — December
1999. Table 38 shows the distribution of educational level in this sample. Table 39 shows the
distribution characteristics of the performance parameters of this sample.

Table 38: Distribution of educational level

Educational level Number %
Compulsory schooling not 14 18.6
completed

Lower secondary school 8 10.7
Intermediate secondary 26 34.7
school

Upper secondary school 23 30.7
leaving certificate

College/university 4 5.3
Total 75 100.0
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Table 39: Distribution characteristics of the performance parameters for Test Form S7 (Alertness,
simple reaction — yellow, with acoustic cue)

Sample N  Measure Test variable
D-R D-M RW ROW MW MOW
M 41 5 245 284 133 142
Total 5 QA 53 24 63 91 64 62

Notes. M (rows): median, QA: interquartile range; D-R: difference in mean reaction time without and
with cue (msec), D-M: difference in mean motor time without and with cue (msec); RW: mean reaction
time with cue (msec), ROW: mean reaction without cue (msec); MW: mean motor time with cue
(msec); MOW: mean motor time without cue (msec).

4.7 Test form S8

An interim sample of 110 respondents (normal population; 65 men, 45 women) aged 14 — 78
was used for standardisation. The data was gathered during the period June — November
1999. Table 40 shows the distribution of educational level in this sample. Since significant
differences in performance were found in different age groups, norms were drawn up for age-
specific subsamples as well as for the total sample. Table 41 shows the distribution
characteristics of the performance parameters of this sample.

Table 40: Distribution of educational level

Educational level Number %
Lower secondary school 11 9.9
Intermediate secondary 40 36.9
school

Upper secondary school 43 38.8
leaving certificate

College/university 16 14.4
Total 110 100.0

Table 41: Distribution characteristics of the performance parameters for Test Form S8 (Alertness,
simple reaction - yellow, with acoustic cue)

Sample N  Measure Test variable
D-R D-M RW ROW MW MOW
M 19 5 218 244 119 122
Total & 0A 49 25 64 56 48 46

Notes. M (rows): median, QA: interquartile range; D-R: difference in mean reaction time without and
with cue (msec), D-M: difference in mean motor time without and with cue (msec); RW: mean reaction
time with cue (msec), ROW: mean reaction without cue (msec); MW: mean motor time with cue
(msec); MOW: mean motor time without cue (msec).
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5 TEST ADMINISTRATION

The RT consists of an instruction and practice phase and the test phase itself.

The monitor must be at the same height as the response panel. It is particularly important not
to position the monitor on top of a desktop computer. The response panel should be
positioned about 15 cm in front of the monitor, and the lower edge of the monitor should be
about 10 cm above the top surface of the response panel.

@ Scesce-

prs - “\‘;

Figure 3. Positioning the monitor

The Demo version of the Reaction Test provides a good overview of the course of the test
(including feedback).

5.1 Instruction phase

The instructions begin by explaining what is to be measured and describing how the black
and gold keys on the response panel are to be used when relevant stimuli appear. The
relevant stimuli are different in different forms of the test. The instructions emphasise that it is
important for the respondent to return his finger immediately to the gold-coloured key after a
reaction (that is, after the black button has been pressed). At the end of the instructions the
respondent is requested to place the forefinger of the hand with which he writes on the gold-
coloured key. In test forms S7 and S8 the first subtest (without cue) is followed by the
instructions for the second subtest (with cue). These instructions are similar to the
instructions for the first subtest but have an explanation of the cue added.

5.2 Practice phase

After the instructions the respondent completes a practice phase in which he has to respond
correctly to a series of at least 4 to 9 stimuli (depending on test form). During the practice
phase the word “Examples” appears on the left-hand side of the screen header. If the client
responds correctly to the practice stimuli, a final instruction appears, reminding him to react
as quickly and accurately as possible.

If errors are made in the practice phase, feedback is given to help the respondent to work the
test correctly. If he makes too many errors or does not respond at all over a certain period of
time, he is instructed to contact the test administrator. The administrator can if necessary
restart the instruction phase in order to ensure that the instructions are fully understood.
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5.3 Test phase

After the conclusion of the instructions the test phase begins; the respondent starts this
phase himself by pressing the black key. The length of the test phase varies in the different
test forms.

For the test forms S1, S2, it is about four minutes. For test forms S3 to S4 it is six minutes;
test form S6 requires about ten minutes, while test forms S7 and S8 take about eight
minutes.

The feedback used in the practice phase is not provided in the test phase unless the
respondent uses a finger which is not the one that he places on the rest button. If that
happens, the following feedback appears: “Press the black button with the same finger you
placed on the gold button”. This works of course only if the rest button is not released. If this
feedback appears four times during the test phase, the test is interrupted and the respondent
is instructed to ask the test administrator for further instructions. The test administrator
receives the message "Several times during the test phase the subject pressed the rest
button and the reaction button simultaneously." The administrator can then decided whether
to restart the test (either with or without the instructions), to simply continue the test, or to
abort it (with or without saving the results).

The test ends when the last stimulus has been presented. A white screen then appears with
the words “Thank you for participating”.
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6 INTERPRETATION OF TEST RESULTS

6.1 General notes on interpretation

In general a percentile rank of < 16 can be interpreted as a below-average score on the
corresponding variable.

A percentile rank between 16 and 24 can be regarded as a below average to average result
on the corresponding variable.

A percentile rank between 25 and 75 can be regarded as an average result on the
corresponding variable.

Percentile ranks between 76 and 84 reflect an average to above average result on the
corresponding variable.

A percentile rank of > 84 indicates a clearly above average result on the corresponding
variable.

Norm scores always relate to the particular reference population used.

6.2 Notes on interpretation in traffic-psychological
assessment

Notes on the interpretation of percentile ranks in the context of traffic psychological
assessment can be found in the Begutachtungs-Leitlinien (assessment guidelines)
(Bundesanstalt fur StraBenwesen, 2000, p. 16 section 2.5.). Depending on whether
assessment is being carried out for drivers of Group 1 or Group 2, percentile ranks of 16
(Group 1) or 33 (Group 2) are regarded as critical cut-off values in the assessment of driving-
related ability.

6.3 Notes on interpretation for the individual test forms

6.3.1 Testforms S1-S4

Interpretation of main variables

Mean reaction time (msec)

This score is the reaction time per se. More precisely, the mean reaction time is the average
time that elapses between stimulus presentation and the start of the mechanical response
movement (i.e. the point at which the finger leaves the rest key).

A high percentile rank (PR>84) indicates that in comparison to the reference population the
respondent has an above average ability to react quickly in response to relevant stimuli or
stimulus constellations.

Mean motor time (msec)

This value provides information about the respondent’s speed of movement. It should in
general be lower than the mean reaction time. If the motor time value is higher than the
reaction time, this is a possible indicator of a psychomotor disorder. On the other hand, if the
mean motor time is below 50 msec it is likely that the respondent is not working the test in
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accordance with the instructions; he may be using a "two-finger system" - that is, using one
finger to press the black reaction key and a different one for the rest button.

A high percentile rank (PR>84) indicates that in comparison to the reference population the
respondent has an above average ability to implement a planned course of action quickly in
reaction situations.

Interpretation of subsidiary variables

Measure of dispersion of reaction time

The most important test value for intra-individual comparisons is the variation coefficient of
the reaction time. The deviations from the norm indicate whether the range of fluctuation in
reaction is above or below average.

A high percentile rank (PR>84) indicates that in comparison to the reference population the
respondent’s reaction times have a smaller than average dispersion — that is, over the course
of the test his reaction times are more than averagely consistent when compared with the
reference population.

Measure of dispersion of motor time

The variation coefficient of motor time is equivalent to the above-mentioned measure of
dispersion of reaction time (Q/M-RZ).

A high percentile rank (PR>84) indicates that in comparison to the reference population the
respondent’s motor times have a smaller than average dispersion — that is, over the course
of the test his motor times are more than averagely consistent when compared with the
reference population.

A particularly low percentile rank (PR<16) indicates a psychomotor slowness of motor
movement.

Interpretation of auxiliary results

Correct reaction

This variable indicates the quality of the respondent’s reactions. For respondents who have
no significant impairment of attention the number of correct reactions should be the same as
the number of stimuli presented (depending on the test form).

If the number of correct reactions
e intestforms S1 and S2 is less than 26 —i.e. the difference is more than 2
e intestforms S3 and S4 is less than 12 i.e. if the difference is more than 4

this may indicate that the respondent lacks motivation or has difficulty understanding the
instructions.

No reaction

This variable indicates the quality of the respondent’s reactions. For respondents who have
no significant impairment of attention the value should be around zero. If the value of this
variable — i.e. the number of omitted responses — is more than four (for test forms S1 and S2
more than two), this may indicate that the respondent lacks motivation or has difficulty
understanding the instructions.

Incomplete reaction

This variable indicates the quality of the respondent’s reactions. For respondents who have
no significant impairment of attention the value should be around zero. If the number of
incomplete reactions is more than 3 (or more than 2 in test forms S1 and S2) this may
indicate that the respondent lacks motivation or has difficulty understanding the instructions.
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A value above average may, however, also indicate that the respondent has a significantly
reduced motor speed.

Incorrect reaction (calculated only for test forms S3, S4)

This variable indicates the quality of the respondent’s reactions. For respondents who have
no significant impairment of attention the value should be <5 . If the number of incorrect
reactions is >5, this may indicate that the respondent lacks motivation or has difficulty
understanding the instructions.

6.3.2 Test forms S6

Interpretation of main variables

Mean reaction time (msec)

This score is the reaction time per se. More precisely, the mean reaction time is the average
time that elapses between stimulus presentation and the start of the mechanical response
movement (i.e. the point at which the finger leaves the rest key).

A high percentile rank (PR>84) indicates that in comparison to the reference population the
respondent has an above average ability to react quickly in response to relevant stimuli or
stimulus constellations.

Interpretation of subsidiary variables

Measure of dispersion of reaction time

The most important test value for intra-individual comparisons is the variation coefficient of
the reaction time. The deviations from the norm indicate whether the range of fluctuation in
reaction is above or below average.

A high percentile rank (PR>84) indicates that in comparison to the reference population the
respondent’s reaction times have a smaller than average dispersion — that is, over the course
of the test his reaction times are more than averagely consistent when compared with the
reference population.

Interpretation of auxiliary results

Correct reaction

This variable indicates the quality of the respondent’s reactions. For respondents who have
no significant impairment of attention the number of correct reactions should be the same as
the number of stimuli presented (depending on the test form).

If the number of correct reactions is less than 94 in test form S6 (i.e. the difference is >6), this
may indicate that the respondent lacks motivation or has difficulty understanding the
instructions.

No reaction

This variable indicates the quality of the respondent’s reactions. For respondents who have
no significant impairment of attention the value should be around zero. If the value of this
variable (i.e. the number of omitted responses) is >6 in test form S6, this may indicate that
the respondent lacks motivation or has difficulty understanding the instructions.
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6.3.3 Test forms S7 and S8

Interpretation of main variables

Difference in mean reaction time without and with cue (msec)

This variable expresses the difference between mean reaction time without a cue and mean
reaction time with a cue. The mean reaction time with a cue should be shorter than mean
reaction time without a cue; the value should therefore be positive. The variable is an
expression of phasic alertness.

A high percentile rank (PR>84) indicates that the respondent demonstrates a large difference
in reaction time between tonic and phasic alertness.

Difference in mean motor time without and with cue (msec)

This variable expresses the difference between mean motor time without a cue and mean
motor time with a cue. There is usually little difference between the mean motor time without
a cue and that with a cue. Normally this difference should also be positive.

A high percentile rank (PR>84) indicates that the respondent demonstrates a large difference
in motor time between tonic and phasic alertness.

Interpretation of auxiliary results

Mean reaction time with cue (msec)

This value describes the time that elapses between stimulus presentation and the start of the
mechanical response movement (it is the reaction time per se). The stimulus is preceded by
an audible or visual signal or cue.

A high percentile rank (PR>84) indicates that in comparison to the reference population the
respondent has an above average ability to react quickly in response to relevant stimuli,
provided that the stimulus is preceded by a cue. In this situation the respondent’s phasic
alertness can be described as being above average. It reflects the sudden increase in
attention immediately after a cue (see Sturm, 2005).

Mean reaction without cue (msec)

This score is the reaction time per se. More precisely, it expresses the average time that
elapses between stimulus presentation and the start of the mechanical response movement
(i.e. the point at which the finger leaves the rest key).

A high percentile rank (PR>84) indicates that in comparison to the reference population the
respondent has an above average ability to react quickly in response to relevant stimuli or
stimulus constellations. In this situation the respondent’s tonic alertness can be described as
being above average. It is an indictor of basic alertness.

Mean motor time with cue (msec)

This value provides information about the respondent’s speed of movement. The stimulus is
preceded by an audible or visual signal or cue. It should normally be lower than the mean
reaction time with cue. If the motor time value is higher than the reaction time, this is a
possible indicator of a psychomotor disorder. On the other hand, if the mean motor time is
below 50 msec it is likely that the respondent is not working the test in accordance with the
instructions; he may be using a "two-finger system" - that is, using one finger to press the
black reaction key and a different one for the rest button. The mean motor time with cue is
normally lower than mean motor time without a cue.

A high percentile rank (PR>84) indicates that in comparison to the reference population the
respondent has an above average ability to implement a planned course of action quickly in
reaction situations.
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Mean motor time without cue (msec)

This value provides information about the respondent’'s speed of movement. It should in
general be lower than the mean reaction time. If the motor time value is higher than the
reaction time, this is a possible indicator of a psychomotor disorder. On the other hand, if the
mean motor time is below 50 msec it is likely that the respondent is not working the test in
accordance with the instructions; he may be using a "two-finger system" - that is, using one
finger to press the black reaction key and a different one for the rest button.

A high percentile rank (PR>84) indicates that in comparison to the reference population the
respondent has an above average ability to implement a planned course of action quickly in
reaction situations.

Correct reaction with or without cue

This variable indicates the quality of the respondent’s reactions. For persons whose attention
is not impaired significantly the number of correct reactions should be equivalent to the
number of stimuli presented. If the number of correct reactions is less than 52 (i.e. the
difference is >4), this may indicate that the respondent lacks motivation or has difficulty
understanding the instructions.

No reaction with or without cue

This variable indicates the quality of the respondent’s reactions. For respondents who have
no significant impairment of attention the value should be around zero. If the number of
omitted responses is >4, this may indicate that the respondent lacks motivation or has
difficulty understanding the instructions.

Incomplete reaction with or without cue

This variable indicates the quality of the respondent’s reactions. For respondents who have
no significant impairment of attention the value should be around zero. If the number of
incomplete reactions is >3, this may indicate that the respondent lacks motivation or has
difficulty understanding the instructions.

A raised value (>3) may, however, also indicate that the respondent has a significantly
reduced motor speed.

If the respondent makes a large number (> 4) of such responses in the test phase (i.e.
reacting as soon as the cue appears) this may indicate that he has difficulty understanding
the instructions, lacks motivation, or has an attentional impairment.Provision of additional
results

70 SCHUHFRIED



Profile

Profile - Norm sample:
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Comment(s): The highlighted area represents the average area of the norm score scale.

The profile is a graphical representation of the normed test scores; it enables the
respondent’s performance to be compared easily with the selected reference sample.<0} The
grey area indicates the average age; it covers the mean +/- one standard deviation. Scores
in the white area to the left are below average; those in the white area to the right are above
average. The respondent’s score is indicated by a point. The range marking to the left and
right of this point indicates the range within which the respondent’s performance lies with a

reliability of 95%.

Progress

Progress:

Reaction time in msec
1000

900
800
700 1
600
500 1
400 1
300
200 1
1001

0 T T T T T

Motor time in msec
600 1

500

400 1

300 1

200

1001

Stimuli

Comment(s): e Reaction time per stimulus; —— Regression line

71

SCHUHFRIED



The progress chart is simply a graphical representation of the way in which the respondent’s
performance has varied over the course of the test.

Test protocol

Test protocol:

Stim-Nr.:  Stim. type Required Evaluation : Reaction time: Motor time
(msec) (msec;
1 Yellow+Tone Yes Correct 433 154
reaction
2 Red No — — —
3 Yellow No — — —
4 Tone No — — —
5 Red+Tone No — — —
6 Yellow No — — —
7 Yellow+Tone Yes Correct 390 113
reaction
8 Red No Incorrect (483) (195)
reaction
9 Yellow No — — —
10 Tone No — — —
11 Red+Tone No — —_— o
12 Yellow No — — —
13 Yellow+Tone Yes Incomplete 387 —
reaction
14 Red+Tone No
15 Yellow No — — —
16 Yellow+Tone Yes No reaction — —
17 Red No
18 Yellow+Tone Yes Correct 622 132
reaction
19 Yellow+Tone Yes Correct 542 178
reaction
20 Red+Tone No — — —
21 Yellow No — — —
22 Yellow+Tone Yes Correct 641 130
reaction
23 Red No — — —
24 Yellow+Tone Yes Correct 703 150
reaction
25 Yellow+Tone Yes Correct 714 148
reaction
26 Red No o — —
27 Yellow No o — —
28 Tone No — — —
29 Red+Tone No — — —
30 Yellow No — — —
31 Yellow+Tone Yes Correct 498 110
reaction
32 Red No — — —
33 Yellow No — — —
34 Tone No — — —
35 Red+Tone No — — —
36 Yellow No — — —
37 Yellow+Tone Yes Correct 554 138
reaction
38 Red+Tone No —
39 Yellow No — — —
40 Yellow+Tone Yes Correct 538 127
reaction
41 Red No — — —
42 Yellow+Tone Yes Correct 482 120
reaction
43 Yellow+Tone Yes Correct 623 115
reaction
44 Red+Tone No — — —
45 Yellow No — — —
46 Yellow+Tone Yes Correct 659 130
reaction
47 Red No — — —
48 Yellow+Tone Yes Correct 461 140
reaction

The test protocol provides information on how each item was answered, whether the answer
was correct or incorrect, and how long the respondent took to answer each item. This can be
used to investigate whether a higher than average number of problems arose at any
particular point during the test.
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