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Abstrakt:

Cilem prace je pomoci statistické analyzy udajii dostupnych o uchazecich v dobé
pfijimaciho fizeni pfispét k co nejlepsi predikci budouci studijni GspéSnosti studenti na

1. LF UK v Praze a umoznit tak kvalitn€jsi vybér uchazect.

Pro vybér uchazecli o studium byvaji vyuzivany informace o studijnim vykonu na
stiedni Skole, pfijimaci testy, pohovory a dal§i metody. V praci analyzujeme kritéria pro
pfijimani studentd na 1. l€kafskou fakultu. Kromé tradicni formy pfijimacich testi
z profilovych pfedméta (B, CH, F) byla v roce 2002 oteviena moznost pfijeti ¢asti studentil

na zékladé¢ jejich vysledki na stfedni Skole.

Analyzujeme nejprve data 383 studentli ptijatych ke studiu vSeobecného lékatstvi v
roce 1999, kdy byly naposledy pro vSechny uchazece znamy i stfedoskolské studijni
vykony a pfitom vSichni absolvovali piijimaci test. VSichni studenti z této kohorty jiz
dostudovali: 163 studium zanechalo a 220 studium uspésné dokoncilo. Pouzitim
Pearsonovych korelaci mezi prediktory, shlukové analyzy a logistické regrese ukazujeme,
ze prumérny prospéch na stiedni Skole umoznuje ptredpovidat celkovy uspéch studia
mediciny s podobnou pfesnosti jako samotné pfijimaci testy, ale kazdy z téchto faktorti
popisuje jinou dimenzi schopnosti uchazece. Prokazujeme, ze ptijimani casti studentli na
zéklad¢ jejich vyte€ného stfedoskolského prospéchu je raciondlni a opodstatnéné.
Ukazujeme, Ze soucasné vyuziti obou zdrojii informaci o uchazeci by mohlo zvysit kvalitu

vybéru studentt.

V letech 2008-2010 byl ke standardnim testim z profilovych pfedmétt (B, CH, F)
pridan test vSeobecné studijni pfipravenosti (VSP). Zabyvame se proto porovnanim
predikéni validity jednotlivych testii pro predpovéd studijnich vysledkti v prvnich letech
studia. Na datech z let 2002-2009 studujeme predikéni validitu odbornych testd,
porovnavame ji s predikéni validitou testu VSP, abychom zjistili, jaky je pfinos testu VSP
k tradi¢nim odbornym testiim. Ukazuje se, Ze testy z profilovych pfedméti prokazatelné

prispivaji ke spravnému vybéru studenttl, zatim co ptispévek testu VSP je sporny.
Klicova slova:

pfijimaci fizeni, studijni Uspéch, pfijimaci testy, prediktivni validita



Dissertation abstract:

The aim of the project is to find, by statistical analysis of the date available at the time
of entrance examination, parameters that predict the student's ability to finish his/her

studies successfully.

We analyses admission criteria based on admission test (AT) and on undergraduate

grade-point average (UGPA) supplemented by some other criteria.

The study analyses admission procedure at the largest school of medicine in the Czech
Republic. It is based on 1999 data of 383 students admitted that year. By use of Pearson’s
correlations between predictors, cluster analysis and logistic regression we show that
preadmission grades predict the overall success in medical study with the same accuracy as
admission tests but each of them describe different dimension of students’ abilities.
Simultaneous use of GPA and AT in admission process of all students should bring higher
quality of selection process and also practical advantages for future analyses. At the same
time we can confirm, the idea to accept part of students only on base an excellent GPA,

could be considered a quite reasonable one.

General aptitude test (GAT) was temporarily added to admission process at the First
Faculty of Medicine of Charles University in Prague, to prove predictive validity of GAT
and to compare it with validity of current scientific knowledge test (ST). The added value
of GAT was also examined. Prediction validity was estimated by Pearson correlation
within cohorts (years 2002 — 2009) and by the correlation after each variable has been
group-mean centred for all cohorts together. Incremental validity was assessed by testing

submodels in linear and logistic regression models.

Although the predictive validity of GAT is significantly nonzero; it is markedly lower
than predictive validity of ST. Also, scientific knowledge tests contribute significantly to
the proper selection of students, whereas the contribution of GAT can be inferred only in

part.

Keywords: admissions, academic achievement, entrance tests, predictive validity
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Uvod

Cilem préace je pfispét pomoci statistické analyzy udajii dostupnych o uchazecich
v dobé prfijimaciho ftizeni k lepsipredikci budouci studijni UspéSnosti studentil

vSeobecného 1ékarstvi na 1. LF UK v Praze.

Spravny vybér uchazect o studium mediciny je dulezity pro lékafskou fakultu i pro
uchaze¢e. Utelem piijimaciho Fizeni je vybrat uchazede tak, aby byli schopni ve
vymezeném Case UuspeSné absolvovat studium. Pfipadnd nedokonalost vybéru vede na
jedné strané k neefektivnimu vyuziti vyukové kapacity Skoly, na druhé strané ke ztraté
¢asu studenti, vénovaného nevhodné zvolenému oboru studia. Spravné nastavené ptijimaci
fizeni by mélo pomoci studentm, aby zjistili, zda pro naro¢né studium maji ptislusné

vlohy.

Pro vybér studentii byvaji vyuzivany informace o studijnim vykonu na stiedni Skole,

pfijimaci testy, pohovory a dals$i metody.

Z hlediska kvality piijimaciho fizeni nas zajimaji tfi okruhy otazek:

o Metody piijimaciho fizeni pro vybér studentt

o Hledéani optimalniho prediktoru studijniho uspéchu na zaklad¢ pfijimacich testd a
vysledku ze stfedni Skoly

o Porovnani pfinosu znalostnich a schopnostnich testii na 1. LF UK

Prace je ¢lenéna na tFi ¢asti.
1.V prvni ¢asti podavame piehled metod piijimaciho fizeni pouzivanych na 1. 1ékatské
fakulté, na dal3ich 1ékaiskych fakultach v Cechach a na vysokych $kolach zahranici a

zabyvame predbéZznou studii zaméfenou na moZznost vyuZiti dostupnych informaci

pro predikei studijniho uspéchu na I¢kaiske fakulté.

2. Ve druhé casti se formou publikace zabyvame vzajemnymi vztahy prediktort

odvozenych z pfijimacich testi a stfedoSkolskych studijnich vykon.

3. Ve ctvrté casti podavame formou publikace srovnani predikéni validity testu

vSeobecné studijni pfipravenosti se znalostnimi testy z profilovych pfedméti.
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Strucna historie prijimani studentii mediciny na (1. LF) UK

1348 — V prvnich 600 let po zalozeni Karlovy Univerzity byli studenti pfijimani na zékladé
postaveni a majetku a to nejdiiv na Artistickou (filozofickou) fakultu ve véku 14-16 let.
Predpokladala se u nich jen urcita znalost Cteni, psani a pocitani a predevsim zaklady
latiny, jakozto jazyku, v némz se v Evropé vzdélani §itilo. Artistickou fakultu spésné
dokoncila zhruba Ctvrtina az tfetina piijatych student. Teprve po absolvovani této (z
naSeho pohledu spise stfedni) Skoly mohl student pokracovat na vyssSich fakultach -
lékai'ské, pravnické a teologické. Cinila tak oviem jen velmi mald &ast absolventi
bakalafského stupné na Artistické fakulté, nebot’ navazujici studium bylo podstatné

mezistupel mezi gymnazii a nejvyssim vzdélanim (Pienosil 2004).

1849 — v tomto roce byla filozoficka fakulta zrovnopravnéna s ostatnimi fakultami a studenti
se na n¢ mohli hlasit po absolvovani gymnazia nebo rovnocenné stfedni Skoly a slozeni

maturitni zkousky.

1948 — komunisticky rezim zrusil dosavadni postupy a zavedl dvoukolové pfijimaci fizeni
skladajici se z pisemnych testl a Gstniho pohovoru, ktery mél ptivodné provefit nejen
védomosti a schopnosti uchazect, ale ptedevsim jejich ,.kadrové ptredpoklady* pro
studium. Jak rezim postupné erodoval, byla ideologicka hlediska postupné nahrazovana
spi§ formalnimi pozadavky. V ,,planovaném hospodarstvi® socialisticky stat zavedl i

pevné stanovené kvoty pro piijimani studenti.

1990 — po zméné rezimu bylo na 1. LF UK v Praze zavedeno pfijimani studentll na zaklad¢
pisemnych testl ze tii profilovych predméti (Fyzika, Biologie, Chemie). Otazky
pouzivané v téchto znalostnich testech vznikaji na odbornych ustavech 1. LF UK a jsou
pfedem zvetejiiovany, aby byla zajiSténa rovnost ptistupu ke studijnim materialtim.

2002 — byla oteviena moznost pfijeti na zdkladé vynikajicich vysledki ze stfedni Skoly.

2008 — byl k testim z profilovych pfedmétl experimentalné piipojen test ,,vSeobecnych
studijnich predpokladi* (VSP), zaméfeny na intelektualni schopnosti, a to zejména na

logické a analytické schopnosti a prostorovou predstavivost.

2011 — Po analyze ptinost a zkuSenosti byl test VSP z ptijimacich testi na 1. LF UK odebran.
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Prehled prijimacich rizeni na ¢eskych lékarskych fakultach

Pro vybér uchazect se na vSech sedmi Ceskych 1ékatrskych fakultach vyuzivaji testy z

fyziky, chemie a biologie. Na nékterych Skolach jsou pak testy doplnény pohovorem,

interpretaci textu, nebo testem ,,vSeobecnych studijnich predpokladu.

Od roku 2002 je na 1. LF UK v Praze a n¢€kolika dalSich ¢eskych Iékaiskych fakultach

zavedena moznost piijeti Casti uchazecl bez absolvovani pfijimacich testd, na zaklad¢

primérti zndmek na sttedni skole.

Piehledné jsou informace o pfijimacim fizeni pro rok 2010 na viech sedmi LF v CR

podany v Tabulce 1. A podrobnéji pak v textech k jednotlivym fakultam.

roMs

Tabulka 1. Pfijimaci fizeni na 1ékai'ské fakulty v Ceské republice (Topi¢ova 2011)
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1. 1ékarska fakulta Univerzity Karlovy v Praze 1 1 1 0 0 1 | 450 | 3374
2. 1ékarska fakulta Univerzity Karlovy v Praze 1 1 1 1] 0 0] 150 1813
3. 1ékarska fakulta Univerzity Karlovy v Praze 1 0] 0 1 1 1| 155 1413
Lékaiska fakulta Univerzity Karlovy v Hradci Kralové 1 1 0] 0| O 1| 165 ]| 1415
Lékarska fakulta Univerzity Karlovy v Plzni 1 1 0| 0| O 1 | 230 1850
Lékarska fakulta Univerzity Palackého v Olomouci 1 1| 0 0] O 1 | 220 | 1838
Lékarska fakulta Masarykovy univerzity v Brné 1 1 0] 0| 0| O 400 | 2894

* pocet pfijatych je orientacni, tyka se studentti oboru v§eobecného 1ékaistvi studovaného v narodnim jazyce

piijimanych v roce 2010, ktefi byli pfijati, zapsali se a skutecné nastoupili ke studiu.
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Prijimaci Fizeni na 1. LF UK v Praze

I. LF UK v Praze je nejvétsi ze sedmi Ceskych Iékatskych fakult. Na studium
vSeobecného 1ékafstvi v narodnim jazyce se kazdorocné zapiSe kolem 500 piijatych

studentt z asi 3500 uchazec.
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Obr. 1. Pocet uchazect a studentd vSeobecného 1ékatstvi v Ceském jazyce zapsanych

v jednotlivych letech (Linova 2011).

Prijimaci testy

V letnim semestru akademického roku 1989 / 90 zacalo pracovat nové kolegium
dékana schvalené akademickou radou. V tomto kolegiu zastaval funkci prod€kana pro
studijni zélezitosti doc. Petr Hach, ktery byl tehdejsim dékanem prof. Pacovskym povéten
vypracovat novy model pfijimaciho fizeni, ktery by vyloucil namitky netispéSnych adeptt,

Ze tizeni je subjektivni a poplatné osobnim naladdm examinatord.

Spolu s doc. MareSem a ve spolupraci s tehdejSimi pracovniky kybernetického
oddé€leni Fysiologického ustavu 1. Iékaiské fakulty sestavili model, ktery se v podstaté

pouziva dodnes - tedy sada 3 testii s mnohocetnym vybérem odpovédi, vyznacovanych na

13



odpovédnim formulafi, ktery je po odevzdani zpracovavan elektronicky. Vysledky testl se
spocitaji a az po uplném vyhodnoceni spoji se jménem uchazece. Identifikace zdhlavnich
listh a testovych formulari je pak zajisténa carovymi kody, které na odpovédni list a

zahlavi list lepi ucitel.

Pokud se v zadani nékteré otazky vyskytla chyba, pak byla otazka anulovana u vSech

odevzdanych formulait a ptislusné snizeno bylo i dosazitelné maximum bodi.

Novy model umoznil zpracovéani vysledki piijimacich zkousek béhem 12 hod. po
poslednim testu. Na jinych fakultach pfitom trvalo tou dobou zpracovani zkousek i vice
nez tyden. Novy postup zcela odstranil namitky proti neobjektivnimu pfijimacimu fizeni.
Praktickym vysledkem pak je, ze po celou dobu, kdy fakulta tento model praktikuje,
neuznal dé€kan v autoremedufe, ani rektor v prezkumném fizeni jediné odvolani pro
neobjektivitu pfijimacich zkousek (Hach 2010).

Formalni postupy a principy piijimaciho fizeni upravuje Rad ptijimaciho fizeni 1.

1¢kaiské fakulty Univerzity Karlovy v Praze (Zima 2008).

Testové otazky

Otéazky pouzivané ve znalostnich testech vznikaji na odbornych tstavech 1. LF UK. U
nékterych otazek mize existovat vice nez jedna spravna odpovéd a jako dobré
zodpovézeni otazky ocenéné jednim bodem se bere pouze zaSkrtnuti vSech spravnych

jednotlivych odpovédi.

Pro kazdy ze tii pfedmétt existuje sada cca 1300 otazek, které jsou kazdoro¢né zhruba

z jedné tfetiny inovovany. Tyto otazky maji autorem ptidélenou obtiznost v rozsahu 1-3.

Z téchto otazek je tésné pred vlastnim piijimacim fizenim metodou ndhodného vybéru
pocitatem vybran test (100 otdzek) o pozadovaném priméerném stupni obtiznosti (obvykle
2,5)". Vytiskne se jedno paré od kazdé varianty a automaticky se vytvori datovy nosi¢ se

spravnymi odpovéd'mi a oboje se okamzité peceti do obalky. Tento postup je u kazdého

" Vzhledem k tomu, Ze otizek s obtiznosti 3 je omezené mnoZstvi a soucasné pozaduje fakulta
prumeérnou obtiznost otazek 2,5, dochazi v praxi k tomu, Ze obtizné otazky jsou pfi strojovém generovani tii
sad testl vyuzity vSechny (snizuje se ndhodnost vybéru) a pfitom stale jest¢ neni pozadované prumérné

obtiznosti dosazeno (praxi byva primérna obtiznost kolem 2,2).
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pfedmétu zopakovan trikrat. Jsou tedy pfipravena vlastné tii pfijimaci fizeni. Tyto tfi jinak

nez predmétem neoznacené obalky jsou uchovany v trezoru fakulty.

Den pied pfijimacim fizenim dékan vylosuje jednu obalku pro kazdy pfedmét a z tam
uloZenych matric jsou mimo fakultu rozmnozeny pftislusné testy. Tisk probihd za dozoru
zastupcti vedeni fakulty tak, aby bylo zabezpeceno skartovani chybnych, nebo navic
vytisténych testd. Testy jsou okamzité rozdélovany pro jednotlivé poslucharny a baliky s
testy jsou jest€¢ v rozmnozovné zapecetény. Datové nosiCe se spravnymi odpovédmi se

odpecetuji az po napsani piislusného testu v souvislosti s vyhodnocovanim.

Anonymita testu po celou dobu zpracovani je zarucena tim, ze uchaze¢ odevzdava dva
listy - osobni list se jménem a rodnym ¢islem uchazece a odpovédni list, ktery neni nijak
signovan. Pii odevzdavani nalepi ucitel na oba listy identicky €arovy kod. Oba listy se
oddéli a od té chvile jsou zpracovavany nezavisle. Odpovédni listy jsou vyhodnocovany
automaticky pomoci skenerti a programu a na jiném pracovisti jsou spojovana rodna Cisla a

jména uchazecii s ndhodnym ¢islem na osobnim listu.

Teprve po vyhodnoceni vSech odpovédnich listl a precteni vSech identifika¢nich kodi
dojde ke spojeni odpovédi se jmény studentli. Po probéhnuti testii ze vSech predméth

vytvoii program poradi uchazec¢l podle poc¢tu dosazenych bodii.

Dékan pak, podle dosazené¢ho potadi, nabidne pfijeti na fakultu takovému poctu
uchazecli, aby byl naplnén pocet studentl odpovidajici kapacit¢ Skoly a schvaleny

védeckou radou a senatem fakulty.

Ve sledovaném obdobi 1990-2010 jsme vynesli do grafu mez poctu bodii potiebnych
pro piijeti na studium vSeobecného lékatfstvi (obr. 2.). Pocet bodli je normovan na
standardni pocet bodli 300, aby se vyloucil vliv drobnych odchylek v celkovém poctu

hodnocenych otazek v letech, kdy byla n¢ktera otazka dodatecné z testu vyloucena.

Prepoctena mez poctu bodit ma ve sledovaném obdobi zietelné sestupnou tendenci.
Interpretace toto faktu je nejasnd. Muze jit jak o posun v obtiZznosti testu, tak o vyvoj
v ptipravenosti ¢i kvalité uchazecii o studium. Pro vylouceni posunu obtiZnosti testu jsou
v nékterych zemich (USA, Izrael, ...) v testech pouzivany ,,normativni* otazky (20-33%
z celkového mnozstvi), které se ve dvojici po sobé jdoucich tesit opakuji. Slouzi jednak
k provazani dvojic testii mezi sebou, jednak umoznuji testovat otazky samotné pied jejich

zafazenim do vyhodnocované Casti testu.
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Vyvoj poctu bodu potiebnych pro prijeti
250

201
200

== TeZ
150
100 T T T T T 1
2000 2002 2004 2006 2008 2010 2012

Obr. 2. Vyvoj poctu bodi potiebnych pro piijeti na 1. LF UK v letech 2002-2011

Typové otdzky jsou pfedem zveifejiiovany v podobé tiSténych skript. Zvefejnéné
otazky jsou podobné otazkdm pro pfijimaci zkouSky, ale nejsou totozné. Mohou mit
zméneéné poradi odpoveédi, odlisné numerické hodnoty v ptikladech a podobné. Jednotliva
skripta obsahuji cca 1 000 otazek pro kazdy pfedmét. Skripta je mozné zakoupit na
dékanatu fakulty.

Ptiprava testovych otazek na tstavech 1. LF UK Praha je pokladana za velmi pracnou,
nepopularni a malo hodnocenou. Zivotni cyklus otizek, tak jak je dnes nastaven,
nepfedpokladd a ani neumoziuje vyuZzit objektivni systém kontroly pro zlepSeni kvality
testovych otdzek (napf. metodou polozkové analyzy), protoze otdzky se z roku na rok méni
a starsi, u nichz by bylo mozné validitu (po sedmi letech) objektivné stanovit se znovu jiz
nepouziji.

Pritom podle naSich zjisténi je validita i reliabilita otdzek nevyrovnand. Validita se
pohybuje od otazek vyslovené piinosnych az po otazky, které s celkovym studijnim
uspe€chem koreluji negativné. Tj. jejich spravné zodpovezeni indikuje studenty ve studiu

posléze spise neuspésné.

Testové otazky podle nasich védomosti neprochéazeji nezévislou vnitini oponenturou a
podle sdéleni nékterych pedagogi je jejich zaméfeni Casto marginalni, misto aby

postihovaly podstatné problémy oboru (Vejrazka 2011).
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Prijimani studentii na zakladé vysledku ze stfedni Skoly

V roce 2001 jsme na zadost vedeni fakulty vypracovali studii ,,Statistické vyhodnoceni
piijimaciho fizeni a vysledkl ze stfedni Skoly ve vztahu k uspéSnosti studia na vysoké
$kole“ (Stuka and Klaschka 2003). Ukéazalo se, Zze znamky ze stiedni $koly vyznamné

koreluji se schopnosti studentti dostudovat skolu v fadném terminu.

Na zakladé¢ této studie byla v roce 2002 na 1. LF UK v Praze oteviena moznost pfijeti
na zaklad¢ vysledki ze stfedni Skoly. V nasledujicich letech zavedly tuto moznost i dalsi

1€katské fakulty.
Podminky piijeti:

1. Uchaze¢ musi ve skolnim roce, kdy Zada o ptijeti uspéSné slozit maturitni zkouSku

na stfedni Skole, pficemz jednim z predmét zkouSky musi byt ¢esky jazyk.

2. Vysledny pramér vSech znamek uvedenych na ptihlaSce ke studiu neni vyssi nez

1,20 (nezapocitava se maturitni vysvédceni).

3. Uchaze¢ absolvoval vyuku tii profilovych predméti fyzika, chemie, biologie v
délce alespon jeden rok v pribéhu poslednich dvou let studia a nebyl klasifikovan horsi
znamkou nez 2 (chvalitebn¢). Podle kritéria uvedeného v bod¢ 2 se vytvaii poradi

uchazecu o studium, kteti jsou pak pozvani k zapisu ke studiu.

Problematika zapisu

l. LF UK pfijima od roku 2002 cast studentl bez pfijimacich zkousek, na zakladé
studijniho prospéchu na stiedni Skole a né€kolika omezujicich podminek, které vymezuji
typ Skoly a dal$i poZzadované parametry. ProtoZe moznost pfijeti na zéklad¢ vysledkid na
stiedni Skole zavedly i dalsi ¢eské 1ékarské fakulty za podobnych podminek jako 1. LF UK
a studenti mohou podat vice zadosti o piijeti, stava se, ze student takto pfijaty na jednu
fakultu je sou€asné pfijat 1 na jiné lékarské fakulty. V analyze (Martinkova, Zvara et al.
2009), kterou jsme provedli, se ukazuje, Ze vyznamnd cast studentl, kterym bylo na
zakladée vynikajicich vysledki na stfedni Skole nabidnuto pfijeti na 1. LF UK, se na fakultu
nezapiSe a daji prednost jiné lékaiské fakulté a to tim spiSe, ¢im lepSi maji stfedoSkolsky
prospéch. Vazba na SS prospéch miize souviset s tim, Ze hranice SS priiméru pro pfijeti na
jiné Skole (viz napt. HK) miZe byt posazena vySe a ¢ast studentl s lepSimi priméry tak ma

vic voleb nez studenti s priméry hro§imi.
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Studenti, ktefi pfijimaci zkousky absolvovali, se zapisuji s vyssi pravdépodobnosti bez

ohledu na jejich priméry na stfedni Skole.

Test vS§eobecnych studijnich predpokladi

V roce 2008 byl na 1. LF UK v Praze ke tfem testim z profilovych pfedmétt pfipojen
test ,,vSeobecnych studijnich pfedpoklada (VSP). Zatimco prvni tii testy dohromady
vlastné vytvareji ,,znalostni test”, novy test VSP je testem schopnostnim. V zahranici se
pro odliSeni testovanych vlastnosti ob¢as pouziva termin test ,krystalické“ a ,,fluidni*
inteligence. Ptitom se krystalickou inteligenci mini schopnost uplatnit nabyté znalosti pii
feSeni problémul a fluidni inteligenci se mini schopnost abstraktniho mysleni. Test byl
vypracovan na Filozofické fakulté¢ Univerzity Karlovy v Praze. Na rozdil od prvnich tf
testl zaméfenych na znalosti z chemie, biologie a fyziky, novy test byl zaméfen na
intelektualni schopnosti, a to zejména na logické a analytické schopnosti a prostorovou

predstavivost. Testové otazky formou 1 obsahem odpovidaji otdzkdm z 1Q testii.

Na rozdilny piispévek znalostnich a dovednostnich testli pro predikci studijniho
vykonu upozoriuji v ptipadé testu BMAT shodné McManus a Emery. V praci (Emery and
Bell 2009) a (McManus, Ferguson et al. 2011) ukazuji, Ze v ptipad¢ Biomedical Admission
Testu (BMAT), pouzivaného v UK, jeho Sekce 2 zaméfend na Scientific Knowlege and
Applications, koreluje se studijnim primérem v prvnim a druhém ro¢niku zfetelné 1épe nez
Sekce 1 zamétena na Aptitude and Skills. V ¢lanku (Emery, Bell et al. 2011) Emery dale
ukazuje, ze pro odhad studijniho priméru v prvnim ro¢niku na VS piispiva Sekce 2

k predikci signifikantné, zatimco Sekce 1 nikoliv.

Rozdilné ptispevky znalostnich a schopnostnich testd byly diskutovany jiz difive -
napt. (Hach, Kraml et al. 1994) v odpovédi na Andéliv ¢lanek (Andél, Hoschl et al. 1993)
poukazuji na to, Ze zafazeni psychologickych testli do pfijimaciho fizeni na lékatskych
fakultach mtze byt problematické a nékteré Skoly (napf. v ¢lanku zminovana Lékaiska

fakulta v Calgary v Kanad¢) od nich po ptedchozich zkuSenostech upustily.
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Vhodnost pouziti testu inteligence pro vybér uchazect o studia mediciny v UK ve
srovnani s vhodnosti pouziti vysledkl statni maturity (A levels) diskutoval naptiklad
McManus (McManus, Powis et al. 2005). Ten shrnuje svoje piedchozi poznatky
(McManus, Smithers et al. 2003) i1 zavéry jinych studii s konstatovanim, Ze statni maturity
(A level) budouci akademickou uspésnost predikuji, ale test intelektualnich schopnosti
nikoli. Soucasné¢ se zde konstatuje, ze Skoly (v UK) zavadéji testy intelektudlnich

schopnosti bez ditkazi o jejich vhodnosti, presnosti ¢i pfidané hodnot¢.

V naSem piipadé podobn¢ jako v Emery porovnavame vhodnost inteligenc¢niho testu a
testu znalosti. Pii méfeni predikéni validity testd se vétSinou porovnava vysledek testu se
»studijnim vykonem® nej€astéji v prvnich ro¢nicich studia, dale s vysledky jednotlivych
postupovych testll, celkového studijniho priméru ¢i vysledkem statni zkouSky. Zatimco
vSak schopnost pfijimacich testll predikovat studijni vykon v prvnim ro¢niku lze zjistit s
ro¢nim ¢i dvouletym odstupem od piijimaciho fizeni, pro zjisténi validity testti vzhledem k
predikci celkového vysledku studia by bylo potieba ¢ekat dlouhou tadu let. V piipadé
Sestiletych magisterskych studijnich oborti (jako napiiklad v CR) by potiebny Gasovy
interval byl az sedmilety, coz je z hlediska potfeby posouzeni aktualnich zmén pftijimacich

testl mnohdy nepfijatelné.

Proto se snazime odhadnout kvalitu testl, tedy jejich schopnost vysvétlit celkovy
studijni vysledek studia na zaklad¢ informaci, které jsou o studentech dostupné jiz po
prvnich roc¢nicich studia. Jako faktor UspéSnosti uvazujeme jednak primérny studijni
prospéch v prvnim ro¢niku na 1. LF a déle informaci, zda student zanechal studia do dvou

let.
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Piijimaci Fizeni na dalSich 1ékaiskych fakultich v Cechach
2. 1ékarska fakulta Univerzity Karlovy v Praze
Ptijimaci zkouska na obor VSeobecné I¢kafstvi je dvoukolova.
Prvni kolo pfijimaci zkousky:

Pisemné testy z biologie, fyziky, chemie (celkem 75 otazek, kazda otazka hodnocena 2
body) a dale pisemny test vSeobecnych piedpokladii pro studium mediciny (25 otazek,
kazdda hodnocena 3 body), ktery zkoumd schopnost logické tvahy, porozuméni
rozsahlej§$imu odbornému textu, schopnost odecitat udaje z grafli, prostorovou

pfedstavivost a smysl pro postifehnuti detaild - absolvuji vSichni pfihlaSeni uchazeci.
Druhé kolo prijimaci zkousky:

Ustni pohovor - absolvuji uchazegi, ktefi dosahnou nejlepsich vysledkt v prvnim kole;
je mozné ziskat maximaln¢ 60 bodli. Kond se pted tficlennou komisi pedagogickych
pracovnikt fakulty. Cilem této zkousSky je zjistit komunikacni dovednost uchazece, jeho

schopnost obhajit vlastni nazor a zdjem o zvoleny obor.

Soucet bodli z obou kol je jedinym ur€ujicim faktorem pro rozhodnuti o piijeti ke

studiu.

Ke studiu jsou piijati uchazeci, ktefi se podle poc¢tu ziskanych bodli umisti na 1. az
150. misté a dale vSichni, ktefi dosdhnou stejného poctu bodl jako uchaze¢ na misté 150

(Havlov4 2010).

3. 1ékarska fakulta Univerzity Karlovy v Praze
Ptijimaci zkouska je dvoukolové - ma 2 ¢asti ve dvou dnech:
1. ¢ast — pisemny test z biologie, fyziky a chemie

Celkem 90 otazek, z kazdého pfedmétu 30 otazek. Ze Etyf moznych odpovédi je jen

jedna spravna odpovéd’. Minimdlni a maximalni mozny pocet bodl za prvni ¢ast: 0 - 90

Podle dosazenych vysledkid postupuje do druhé casti 300 nejlépe hodnocenych

uchazecu dle potadniku sestaveného podle dosazenych vysledk.
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2. ¢ast — Ustni pohovor — zahrnuje interpretaci popularné védeckého textu — max. 25
bodl, posouzeni komunikac¢nich schopnosti, schopnosti samostatného tsudku,

vSeobecného rozhledu — max. 37 bodu. (Pozn. druha cast neni zkouskou znalosti).

Minimalni a maximalni mozny pocet bodii za druhou cast je 12 — 62. Vysledkem
pfijimaci zkouSky je kompozitni skor. Kompozitni skoér se skladd ze souctu vSech
ziskanych bodl z pfijimaciho fizeni, tj. z prvni a druhé casti, kde hodnota priméru je

korigovana smérodatnou odchylkou celého souboru (And¢l 2010).
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Obr. 3. Trend vyvoje poctu prihlasenych a zapsanych studentti na 3. LF UK za obdobi
2001-2010 na magisterské studium "Vseobecné 1¢kaistvi v ceském jazyce" (Andél 2010).

Lékarska fakulta Univerzity Karlovy v Hradci Kralové

Student muze byt ke studiu pfijat na zaklad¢ ptijimaci zkousky, nebo prospéchu na
sttedni Skole. Pfijimaci zkouska mé formu testu z biologie, somatologie, fyziky a chemie, v
jednom dnu pro vSechny uchazece. Test obsahuje 80 otazek, za které je mozno ziskat 80
bodii. Odpovédi jsou hodnoceny: spravna odpovéd’ + 1 bod, zadnd odpoveéd 0 bodd,
nespravna odpovéd - 0,25 bodu. Dalsi body je mozno ziskat za ucast v celostatnich kolech

olympiad (mat., chem., bio., fyz.).

Podminky pro pfijeti bez piijimaci zkousky byly:
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o  Absolvovat denni studium stiedni §koly v Ceské republice v aktualnim $kolnim roce
o Primér vSech znamek do 1,10 véetné,

o Absolvovani tii ze Ctyt profilovych pfedmétt — biologie, fyzika, chemie, matematika,

v délce alesponi jeden rok v poslednich dvou letech studia (Slezak 2009).

Lékarska fakulta Univerzity Karlovy v Plzni

Ptijimaci tizeni se sklada ze zkousky z fyziky, chemie a biologie formou pisemného
testu a dosazeni umisténi v pofadi, které nepfesdhne piedem stanoveny pocet pfijatych
(200). Rozsah pozadovanych znalosti odpovidd ucebnim osnovam gymnazia. Fakulta
vydava modelové otazky formou skript malého formatu. Otazky v pfijimacim testu nemaji
formu otazek s mnohocetnym vybérem odpovédi (multiple choice) a spravné je vzdy jen
jedna odpovéd’. Otazky v testech nevychézeji ptimo z modelovych otazek. Test ma po 50
otazkach z biologie, fyziky a chemie, kazda spravna odpovéd’ je hodnocena jednim bodem

a body se pak scitaji.

Lékarska fakulta Univerzity Palackého v Olomouci

Pfijimaci fizeni je jednokolové a sklada se z testu z biologie, fyziky a chemie. Z
kazdého predmétu je vtestu 50 otdzek. Z ¢asti jde o otdzky mnohocetného vybéru,
pfifazovaci otazky, otazky typu ANO-NE a piiklady. Modelové otazky fakulta vydava a

otazky v testech jsou prakticky identické. Na vypracovani celého testu jsou 4 hodiny.
Podminky pro pfijeti bez vykonani pfijimacich zkousek:

Uchaze¢ mé v daném studijnim roce Usp&$né sloZzenou maturitni zkousku obsahujici
zkousku z jazyka ¢eského. Celkovy primérny prospéch ze vSech pfedmétl za celou dobu

studia je nizsi nebo roven 1,20. Vysledek maturity se do celkového priméru nezapocitava.

Uchaze¢ absolvoval vyuku vSech tii profilovych predméta fyzika, chemie, biologie v
délce alesponi jednoho roku v pribéhu poslednich dvou let studia a nebyl klasifikovan

znamkou horsi nez 2 (velmi dobie).
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Lékarska fakulta Masarykovy univerzity v Brné

Zkousky se konaji formou pisemnych testd. Jsou testovany znalosti z odbornych
predméti fyzika, chemie, biologie. Test vSeobecné studijni pfipravenosti neni po

zkuSenosti z let 2003-4 jiz dale soucasti ptijimaciho fizeni (Dusek 2004).

Testy se skladdaji ze 40 otdzek s mnohocetnym vybérem odpoveédi. Délka trvani
kazdého testu je 70 minut. Za kazdou spravnou odpovéd ziskd uchazec¢ jeden bod.

Modelové otazky k ptijimaci zkousce je mozno zakoupit v prodejné knih LF MU.
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Prehled prijimacich postupi na lékarské fakulty v zahranici

Tato cast prace podava piehled o metodach pfijimaciho fizeni na zahrani¢nich
1ékatskych fakultach. Piehled je nutné selektivni a zaméiuje se predev§im na ty zemé, kde
je vybér studentd v ohnisku pozornosti a kde jsou tyto otazky casto diskutovany
v odborném tisku. Pro orientaci v pouzivanych metodadch vybéru studentti piindsime

seznam Casto se vyskytujicich zkratek v zahrani¢nich odbornych textech.

Abecedni seznam terminiti z oboru testovani a prijimacich Fizeni
A-level

A-level je oznaeni pro stdtni maturity ve Velké Britanii. Pro vybér studentli na
I¢kaiské fakulty byvala pozadovana nejvyssi hodnoceni ze tii predméti (A), které musi
obsahovat chemii a alespon jednu dalsi pfirodni védu nebo matematiku. Stupnice je A, B,
C, D, E. Protoze nejlepsi 1ékatské fakulty maji tradi¢né nékolikandsobek uchazecii o mista,
dochdzelo k tomu, Ze témét vSichni uchazeci méli nejlepsi hodnoceni - tfi A ve statnich
maturitdich. Takové hodnoceni neposkytuje pro malou variabilitu vhodné podklady pro

vybér studentii (McManus, Smithers et al. 2003).
ACT

American College Testing — je jeden ze dvou nejpouzivanéjSich ptijimacich testli na
vysoké skoly v USA a v Kanadé. VétSina Skol dava studentim na vybér, ktery z testi
budou absolvovat a stanovuji jen poc€ty bodl nutné pro pfijeti v tom kterém testu. ACT se
skladd se ze Ctyr Casti: Anglictiny (45 min.), matematiky (60 min.), ¢teni (35 min.) a

védeckého mysleni (35 min.).
BMAT

BioMedical Admissions Test - test pouzivany ve Velké Britanii na tradi¢ni 1ékatské
fakulty s rozdélenim preklinické a klinické vyuky a dirazem na vyuku védy v prvnich
letech studia. BMAT je naslednikem Medical and Veterinary Admissions Test (MVAT).
BMAT hodnoti potencidl kandidati k akademicky narocnému studiu biomediciny na
vysokoskolské urovni. Test je naro¢ny, aby se efektivné diskriminoval mezi Zadateli o

studium na vysoké Skole.
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Uspé&sné absolvovani BMAT je podminkou pro na Cambridge, na Imperial College v
Londyné, na Oxford a University College London. Informace o BMAT lze nalézt na

webovych strankach www.bmat.org.uk.

Class rank

Poradi vykonu studenta stfedni Skoly ve srovnani s ostatnimi studenty ve tiidé. Viz.

téz high school class rank - HSCR.
EMQs

EMQs nebo téz EMI (extended matching question/items) jsou noveé zavadéné
,rozsifené otdzky s mnohocetnym vybérem®. Divodem pro jejich zavedeni je, ze MCQ
svou formou svadéji k biflovani, nikoli k pochopeni. Charakteristickymi znaky EMQ jsou:
Mnohocetné odpovédi — alespont osm moznych odpovédi reprezentujicich nejméné dva
rizné scénafe. Otazka ma byt poloZena tak, aby student byl schopen zformulovat spravnou

odpovéd, aniz by predtim vidél nabizené varianty. (Sanju 2003)
FYGPA

First Year Grade Point Average — studijni priméry v prvnim ro¢niku vysoké Skoly

jsou pouzivany pro odhad akademické vykonosti studenta na vysoké Skole.
GAMSAT

Graduate Australian Medical School Admissions Test - je test pro vybér uchazect o
magisterské studium mediciny, stomatologie a veterindrniho lékafstvi vyvinuty v roce
1995 Australskou radou pro vyzkum vzdélavani (ACER). PouZiva se pro vybér studentii na
magistersky stupen studia zdravotnickych vysokych Skol v Australii a od roku 1999 1 na
nekterych Skolach ve Velké Britanii a v Irsku. GAMSAT zahrnuje testovani schopnosti

kriticky myslet, analyzovat informace a vyjadfovat své mySlenky jasné a efektivné.

Uspésné absolvovani GAMSAT je podminkou piijeti do magisterskych programii na
univerzité¢ St Georgeova Londyna, Université of Nottingham v Derby, Université of Wales
Swansea a Keele University. Registrace ke GAMSAT je mezi Cervnem a srpnem, a
zkouska se kona jednou za rok v poloviné zafi. Dalsi informace lze nalézt na webovych

strankach GAMSAT www.gamsatuk.org.
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GAT

General aptitude test — test vSeobecné studijni piipravenosti je souhrnny nazev pro
schopnostni testy, které testuji rozumové schopnost uchazecl (na rozdil od testi
znalostnich). Testu VSP byvaji zpravidla otazky zaméiené na prostorové vztahy, logické

souvislosti, a predstavivost, velmi podobné otdzkam z IQ testa.
GCSE

General Certificate of Secondary Education — certifikat o stiedoskolském vzdélani
v piislusném oboru pouzivany v Anglii, srovnatelny s maturitnim vysvédcenim. Vydava se
14-16 ti letym studentim po splnéni ptislusné zkousky. Proti pouzivani této zkousky se
postavila vyznamna Konfederace britského primyslu (CBI) sdruzujici 240 tis. spolecnosti.

(http://www.guardian.co.uk/education/2012/may/23/cbi-call-gcse-exams) Podle Setfeni

CBI vede tato zkouSka jen k biflovani na zkousku, misto k vyuce prakticky pouZitelnych
znalosti. Jeji vyznam je sporny, kdyz od roku 2014 ma byt Skolni dochazka do 18 let (kdy

se skladaji A-levels) povinnd. Proto nema smysl v 16 absolvovat GCSE.
GPA

Grade point average — studijni priméry. Studijni priméry ze stiedni Skoly byvaji jako
dobry prediktor tispéSnosti studia zatazovany mezi vybérova kritéria pro prijeti na lékarské

fakulty (Didier, Kreiter et al. 2006).
HSCR

High School Class Rank je méfitko studijni vykonnosti konkrétniho studenta v poméru
k vykonu ostatnich ve tfid¢. Jiné oznaceni pro tento parametr je Clas rank. Vypocte se jako
pofadi studenta stanovené na zdkladé GPA a vydé€lené poctem studenti ve tfide.
Vysledkem je percentil nejlepSich studentdl, mezi né€z student patii. Toto potadi poskytuje
asi 45% stfednich Skol. Velké vefejné Skoly poskytuji tento udaj cCastéji, nez malé
soukromé Skoly. HSCR se spolu s GPA casto pouzivd pro ohodnoceni studenta pii
pfijimani na vysoké Skoly.

HSGPA

High-school grade point average — oznaceni pro studijni primér na stfedni Skole

(USA). Viz. téz GPA a uGPA.

26


http://www.guardian.co.uk/education/2012/may/23/cbi-call-gcse-exams

MCAT

Medical College Admissin Test — standardizovany ,,pocitacovy pfijimaci test na

1ékarské fakulty v USA, zavedeny Asociaci americkych 1€katskych fakult v USA.
MCAT(R)

V letech 1991-2 byl MCAT znovu revidovan a restrukturalizovan a jeho nova podoba

nese vyse uvedené oznaceni.
MCQs (MULTIPLE CHOICE TEST)

Testy s mnohocetnym vybérem odpovédi jsou patrné nejbéznéjsi formou neverbalniho
ovetovani znalosti na I€kafskych fakultach (Kasal 1997). Spravna metodika tvorby otdzek
je klicova pro pouzitelnost testu a je ji vénovana v literatuie velkd pozornost (Albanese,

Kent et al. 1977), (Albanese, Kent et al. 1979), (Downing 2002).
SAT

Standardized Admissions Tests — tvoii spolu s ACT dva nejrozsifenéjsi testy pro
zjisStovani ptipravenosti sttedoSkolakti na vysokou skolu v USA. V aktudlni podob¢ platné
od roku 2005 trva SAT tii a tfi ¢tvrté¢ hodiny a sklada se ze tfi ¢asti: Kritického Cteni,
matematiky a psani. Za kazdou ¢ast je mozné dosahnout az 800 bodi. V testu je zahrnuta
»experimentalni* ¢ast, ktera se nepouziva pro vyhodnoceni studentovych schopnosti, ale

pro zhodnoceni otdzky samotné, pro ptipadné budouci pouziti v testech SAT.
SBAs

Single Best Answer Questions — nove zavadény format testovych otazek s jednou
spravnou odpoveédi. Pouziva se piredevs§im v klinickych letech I¢katskych vysokych skol,
nebot’ umoziuje 1épe testovat nejen ,,védet™, ale 1,,védét jak*. Vyhody zavedeni tohoto
formatu pfi vyuce radiologie popisuje naptiklad McCoubrie (McCoubrie and McKnight
2008)

uGPA

Undergraduate grade point average - prumér zndmek na sttedni Skole ¢asto pouzivany

pro predikci studijniho uspéchu na I¢katskych fakultach. Viz. téz GPA a HSGPA.

Prediktivni validitou uGPA pro zlepSeni vybéru uchazect uspésnych v prvnim ro¢niku

se zabyval Hall. Ukazuje, Ze kombinace uGPA, MCAT skore a informace o ,kvalité*
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stiedni Skoly je velmi uzitecnd pii identifikaci studentd, kteti byli GspeSni v prvnim ro¢niku

(Hall and Bailey 1992).
UKCAT

UK Clinical Aptitude Test — je test vytvoreny v roce 2006 konsorciem britskych
lékaiskych a stomatologickych fakult pro testovani duSevnich schopnosti uchazect.
UKCAT je navrzen tak, aby testoval vlastnosti, které jsou povazovany za dulezité pro
zdravotnické pracovniky. Jeho cilem je zajistit, aby Zzadatel¢é méli vhodné duSevni
schopnosti, postoje a profesni chovani pro budouci praci I€kare. Cilem testu tedy neni
predikovat akademicky uspéch, ktery je predikovan dobie pomoci A-leves, GCSE, nebo
GPA. Test je tedy zaméfen na schopnost kritického logického mysleni a schopnost
vyvozovat zavéry. UKCAT se pouZziva jako soucast vybérového fizeni na 26 lékarskych
Skol ve Velké Britanii. Podrobné informace lze nalézt na webovych strankach UKCAT

www.ukcat.ac.uk.

Pfinos toto testu je predmétem diskuze. (Fernando, Prescott et al. 2009). Lynch
vyhodnotil prediktivni validitu UKCAT vii¢i prvnimu ro¢niku jako zanedbatelnou (Lynch,
MacKenzie et al. 2009). Pfitomnost tohoto testu podnécuje v UK diskuzi o vhodnosti

psychologického testovani uchazect pro vybér studentti mediciny.
UMAT

Undergraduate Medicine and Health Sciences Admission Test se pouZiva pro vybér
sttedoskolskych uchazecii o studium mediciny v Austrdlii a na Novém Zélandu. Po
absolvovani bakalafského stupné jsou uchaze¢i o navazujici ,,magisterské® studium

vybirdni pomoci GAMSAT.
USMLE

United States Medical Licensing Examination — je oficialni zkouska pro absolventy
1€katskych fakult pro vstup do postgradualnich programii klinické mediciny (Coumarbatch,

Robinson et al. 2010). Margolis se zabyval Setfenim, zda je dobie nastaveno mezni skore

vvvvv

2010).

Metody vybér uchazecu o studium v zahrani¢ni
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V zemich, kter¢ ptikladaji objektivnim metodam vybéru studentt velky vyznam se
béhem doby vyvinuly metody a postupy testovani a vybéru studentd, jejichz znalost miize
byt cennd 1 v naSem prostiedi. Piikladem mutize byt provazani jednotlivych ro¢nikt test
SAT ve Spojenych statech, které umoziuje meziro¢ni porovnani vykonu studentii a

obtiznosti jednotlivych slozek testd.

Ukazme proto na ptikladech jak se tato problematika ve vyspélych zemich fesi.
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Spojené staty americké

Presto, Zze priméry znamek ze stfedni Skoly (GPA) jsou vyznamnym prediktorem
vysokoskolskych studijnich vykont (Kobrin, Patterson et al. 2008), velké rozdily
v klasifikaci mezi Skolami si vyzaduji pouziti nastroje, ktery by hodnotil studenty bez
ohledu na jejich stiedni Skolu. NejznaméjSim a nejpouzivanéjSim pfijimacim testem ve
Spojenych statech je SAT. Rocné jej absolvuje vice nez 2 miliony studentt.

(collegeboard.org 2011).

Neni to vsak jediny nastroj pro vybér studentti. Kromé& priméri znamek ze stfedni
Skoly (GPA) se od roku 1959 pouziva jesté¢ konkurenc¢ni American College Test, kterému

se budeme vénovat v pozd¢jsich odstavceich.
SAT

Test rozumovych schopnosti SAT (SAT Reasoning Test, pivodné Scholastic Aptitude
Test a od roku 1994 pak Scholastic Assessment Test) je dnes pravdépodobné nejzndméj$im
testem studijnich pfedpokladi. Byl zaveden americkou neziskovou spole¢nosti ,,College
Board* zalozenou v roce 1900 s cilem standardizace piijimaciho procesu na univerzitach a

vysokych skolach ve Spojenych statech (McDonald, Newton et al. 2001).

Testy byly plvodné zameéfeny na hodnoceni konkrétnich znalosti z angli¢tiny,
matematiky, fectiny, latiny, historie a chemie. Verze testi SAT vydand v roce 1926 byla jiz
podobna té soucasné a vychazela ze zkusenosti s testovanim IQ u dvou miliont rekrutd
béhem prvni svétové valky. V své dneSni podobé SAT hodnoti verbalni a matematické
schopnosti, a to zejména formou otdzek s moZnosti vybéru z vice odpovédi (multiple

choice).

Za jeho piinos se povazuje nejen to, ze méfi pripravenost absolventl stfednich Skol
pro vysokoskolska studia s ovéfenou prediktivni validitou vic¢i studijnim primértim
v prvnim ro¢niku vysokych skol (Kobrin, Patterson et al. 2008), ale Ze to dé€la nezavisle na

socialnich faktorech, jako jsou pohlavi ¢i etnicky ptivod studentii (Clare 1999).

Mnoho pozornosti proto bylo vénovano ,spravedlivosti“ testu. Diskutovaly se

naznaky, Ze slovni i matematickd ¢ast ponékud strani muziim. Pfi podrobném zkoumani se

N 24

muzskych absolventli zkouSek SAT. JeSt€ méné piesvédCivé jsou ditkkazy pro etnickou

nespravedlivost testu. Afroameri¢ané sice dosahuji skore témét o smérodatnou odchylku
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niz8§i nez bili Ameri¢ané, ale podobné tomu je i u jinych testd, které méfi aspekty
inteligence. Otazku spravedlnosti testli by pravdépodobné nejlépe Slo fesit prezkoumanim

toho, jak ptesné vysledky testii pfedpovidaji akademicky vykon pro rtizné skupiny.

Testy SAT byly vytvoreny, aby sjednotily piijimaci postupy riznych vysokych skol
v USA. Ackoli tyto testy svou ulohu v podstaté plni, po vilnach kritiky mnohé Skoly
ptehodnotily zptisob jejich pouzivani a pouzivaji je bud’ ve spojeni s dal§imi metodami

vybéru, nebo od nich zcela ustoupily.

Jistym rizikem pro pouzivani SAT je paradoxné jeho rozsSifenost. Na nékterych
sttednich Skolach byly jiz zavedeny pfipravné kurzy pro SAT potfadané na ukor
sttedoskolské vyuky. Existuje realné riziko, ze na vybérovych stfednich skolach se mohou

projevit na studentech vysledky cileného koucovani ve zkresleni vysledki testu.

Diskutuje se rovnéz mozné riziko inflace vysokoSkolského vzdélani, pokud by byl
zruSen SAT a pokud by neexistoval narodni testovaci program. Nicméné na Skolach, kde

SAT pftestal byt pro piijeti povinny k zddnym problémtm s kvalitou vyuky nedoslo.
Struktura testu SAT

Od roku 2005 se SAT sestava ze tii ¢asti — matematického uvazovani, kritického ¢teni
a psani. SAT neni primarné urcen k testovani logiky nebo abstraktniho mysSleni, nybrz

k ohodnoceni znalosti a dovednosti které maji studenti ziskat na stfedni skole.

e Kiritické ¢teni (SAT-CR, 70 min.) je zaméfeno na ¢teni a porozumeni textu a schopnost

dokoncit vétu pomoci nabidnutych slov.

e Matematika (SAT M, 70 min.) testuje znalost aritmetickych operaci, algebry,

geometrie, statistiky a pravdépodobnosti.

e Psani (SAT W, 60 min.) zahrnuje kratky esej, odpoveédi na otazky s mnohocetnym
vybérem odpoveédi zaméfené na hledani chyb a znalost gramatiky. Tato ¢ast byla do

SAT pftidéana jako posledni v bieznu 2005.
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Tabulka 2.: Korelace jednotlivych prediktort a jejich kombinaci s FYGPA (Kobrin,
Patterson et al. 2008)

Prediktor Korelace s FYGPA
1. HSGPA 0,36
2. SAT-CR 0,29
3. SAT-M 0,26
4. SAT-W 0,33
5. SAT-M, SAT-CR 0,32
6. HSGPA, SAT-M, SAT-CR 0,44
7. SAT-CR, SAT-M, SAT-W 0,35
8. HSGPA, SAT-CR, SAT-M, SAT-W 0,46

Za kazdou ¢ast miize uchazec¢ dostat od 200 do 800 bodii. Skére ma piiblizné normalni
rozdéleni s primérem kolem 500 a smérodatnou odchylkou 110 bodh. Studenti obdrzi

informace o vysledku jednotlivych testl do 3 tydnti po absolvovani zkousky.

Béhem prvnich let po zavedeni SAT nebyly zndmy relace mezi jednotlivymi verzemi
testi. Aby byla mozné vzdjemné porovnat rizné verze testd, pouzivd se od roku 1941

v kazdém novém testu ptiblizné 20% otazek z testu predchazejiciho.(Wainer 1999)

V roce 1995 byl test upraven tak, aby se median opét nachdzel na hodnoté 500 a
smérodatnd odchylka byla 100. Divod ptfedchoziho poklesu neni zcela ziejmy. Oficialni
vysvétleni to oznacuje za dusledek rostouci popularity SAT, ktery vyuziva stdle vice
studentll 1 zméne vybérovych Skol. Dosahované vysledky maji dlouhodobé klesajici
tendenci dokonce 1 u nejlepSich studenti. Za dvacet jedna let mezi roky 1972 a 1993
poklesl pocet studentt, ktefi dosahli 600 a vice bodl z ,,verbalni* Casti textu o 36% a to

piesto, ze pocet zkouSenych vzrostl. (Refor 1996)
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Obr. 4. Vyvoj stfednich hodnot poctl bodii z jednotlivych testi zkousky SAT
(zdroj dat: Total Group Profile Report 2010,

http://professionals.collegeboard.com/profdownload/cbs-2010-national- TOTAL-GROUP.pdf)

Na grafu vyvoje primérnych pocti bodd je népadny trend rostouciho rozdilu mezi
obtiznosti matematiky a kritického Cteni. James Lech se vénoval tomuto jevu ve své
dizertacni praci z roku 2007 (Lech 2007). Navrhuje pro vysvétleni tohoto jevu nekolik
hypotéz, z nichz nejzndm¢jsi predpoklada, Ze je to projev eroze akademickych znalosti,
diky niz jsou kladené otazky z matematiky stale lehci. Pro otestovani této hypotézy byly
vybrané otazky z matematiky rozesldny 1500 stfedoskolskym ucitelim, kteti méli stanovit
obtiznost, aniz by veédéli, odkud otdzky pochazeji. Ukdzalo se, Ze otazky jsou v prubehu

A%

¢asu stale t€zsi.

Alternativni vysvétleni hledal Richard Rothstein, ktery v ¢lanku v New York Times
(Rothstein 2002) v roce 2002 ptipustil, ze skute¢nou pti¢inu nikdo nevi, ale ze jednou z
pravdépodobnych pfi¢in by mohlo byt, Ze studenti se u¢i matematiku vétsSinou ve skole,
zatimco gramotnost si osvojuji doma. Svou roli by v tom mohl hrat i nastup ,,televizni

kultury* vytésiiujici postupné ¢teni z programu mladych Americani.

Na jinou z moznych pfi¢in poukazuje Lech (Lech 2007), ktery pfipomina strmy rust

poctu studentd asijského ptivodu ve sledovanych letech. Asijsti studenti pfitom dosahuji
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vyrazné vysSich skore v matematické casti SAT (580), nez je celostatni pramér (520) a

soucasn¢ jejich jazykové znalosti jsou spiSe primérné.

Oba autofi souhlasné poukazuji i na lepsi kvalitu, organizaci a podporu uciteli

matematiky oproti jejich humanitné zamefenym kolegim.

Vztah SAT a IQ

Frey a Detterman (Frey and Detterman 2004) studovali vztah SAT a obecné
inteligence (general intelligence g) a nasli mezi nimi v obou konkrétnich zkoumanych
pripadech tak silnou korelaci, ze zformulovali zavér, ze SAT je navzdory ujiSténim spravca
testu predevsim testem inteligence. Dale poukazuji na to, ze vysledky SAT umoziuji
s uspokojivou piesnosti odhadnout 1Q a pfinédseji pro tento vypocet regresni rovnici. Tyto

zaveéry zptesnil a potvrdil Beaujean ve studii z roku 2006 (Beaujean, Firmin et al. 2006).

Problémy SAT

Zkousky SAT jsou ¢asto napadany pro znevyhodiovani nékterych etnik. V roce 1994
bylo ztestll odstranéno hledani antonym (opakil) pro nejednoznacnost nékterych otazek
polozenych touto formou. V roce 2005 byly po kritice University of California z verbalni
Casti testu odstranény otazky na hledani analogii a z matematické Casti kvantitativni

srovnavani.

Jednim z medialné nejznaméjSich piikladl kulturné zaujatych otdzek byla otdzka na
nalezeni analogie podobné vztahu ,,bézec*-,,maraton* pro pojem ,,veslai“- .... (,,regata®).
Spravné zodpovézeni této otazky predpokladéd znalost kulturniho prostiedi bilé populace,
v niZe je veslovani oblibenym sportem. Otazku zodpovédélo spravné 53% bilych uchazect

a jen 22% Cernych uchazecu.

V roce 2005 doslo k nespravnému ohodnoceni asi 4000 studentti v disledku technické

chyby pfi ¢teni dotaznikd.

Na datech o studentech skladajicich zkousky SAT v roce 2009 bylo ukazano, ze
primérné skore siln¢ zavisi na piijmu rodiny. Studenti z rodin s pfijmem do 20 tis. USD
méli primérné skore 1310, zatimco studentu z rodin s pfijmem pies 200 tis. USD méli
pramérné skore 1715, tedy o 405 boda vice (DomeSAT 2009). Interpretace této korelace

neni jednotnd. Vysvétluje se jak lepSim vzde€lanim bohatSich, tak dédi¢nosti inteligence.

34



Nahrava to vSak kritikim SAT, ktefi tvrdi, ze SAT zvyhodiiuje bohaté. V reakci na tuto

kritiku nékteré skoly ptestaly SAT pro pfijeti vyzadovat.

Predmétové zkousky SAT

SAT Subject Test (diive SAT II) je nazev pro piedmétoveé zaméiené testy SAT. Byly
zavedeny na zaklad¢ uspéchu SAT. Pomoci otdzek s mnohocCetnym vybérem odpovédi
testuji znalosti ve dvaceti oborech, poc¢inaje literaturou, ptfes americkou historii, svétové
d¢jiny, matematiku, biologii, chemii, fyziku a konce jazyky. Pivodné byl v SAT II i test
psani, ktery se pak od roku 2005 stal soucasti SAT.

Na kazdy test mé student hodinu ¢asu. Kazdy test je hodnocen na stupnici 200-800
bodd, ale nékteré testy byly nastaveny tak, ze 200 bodi nebylo prakticky mozné dostat.

Dva ptedmétové testy jsou obvykle vyzadovany pro pfijeti na specificky zaméfenych
Skolach. Napriklad stavebni fakulty obvykle vyzaduji dosazeni jisté urovné v testech
z matematiky a chemie, nebo fyziky. Nekteré prestizni Skoly mohou vyzadovat (nebo silné

doporucovat) predmétové zkousky ze tii obord.

Neni nijak vyjimecné, Ze Skola misto testt SAT dava prednost alternativnimu testu

ACT, ale k tomu vyzaduje predmétové testy SAT.

PredbéZny test SAT

College Board rovnéz nabizi Preliminary SAT (PSAT), ktery mohou studenti
absolvovat ve druhém ro¢niku stfedni Skoly. Je velmi podobny samotnému SAT a ma

slouzit studentiim k otestovani silnych a slabych stranek jejich stfedoSkolského studia.

ACT

[ kdyz je test SAT ve Spojenych statech zdaleka nejznaméjsi a nejrozsirené;si, neni to
test jediny. Jeho hlavnim konkurentem je American College Test (ACT) zavedeny roku
1959. Jedna se o standardizovany test pro piijimadni na americké vysoké Skoly
produkovany spolecnosti ACT, inc. Zkouska ACT sestava v zakladu ze Ctyf samostatnych
testll z angliCtiny, matematiky, ¢teni, logického mysleni a védy. Testy jsou hodnoceny

individualné na stupnici 1-36 a souhrnné skore je vypocitano jako pramér z jednotlivych
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testd. Ackoli je ACT zaméfen odlisn¢ nez SAT a vice zohledituje stiedoskolské osnovy,
jeho korelace se SAT dosahuje 0,9 (Schneider and Dorans 1999) naznacuje, Ze jsou testy

v podstat¢ zastupné.

Na rozdil od SAT neni hodnoceno negativné, zaSkrtne-li student v otazce s vybérem

odpovédi i nespravné varianty odpovédi.
ACT sestava z téchto subtesti:

e Test zanglictiny je 45 minutovy a obsahuje 75 otdzek zaméfenych na miru
porozuméni psané anglictin€, na interpunkci a standardni konvence a na rétorické
dovednosti. Zkouska se skldda z péti textovych pasdzi, po nichz nasleduji otdzky

s mnohocetnym vybérem odpovédi.

e Test z matematiky je 60 minutovy a obsahuje 60 otdzek. Je navrzen tak, aby hodnotil
dovednosti, které studenti zpravidla nabydou na stiedni Skole, ale netestuje znalost
slozitych vzorcti a vypocty. Zkouska zahrnuje otazky z algebry, geometrie, planimetrie

a zakladu trigonometrie.

e Test ze Cteni je 35 minutovy. Ve Ctyficeti otdzkach testuje porozuméni psanému textu
ve formé Ctyf prozaickych pasazi tykajici se spolecenskych véd, pfirodnich véd,

humanitnich véd a beletrie.

e Test védeckého uvazovani je 35 minutovy a obsahuje 40 otdzek s mnohocetnym
vybérem odpovédi. Test obsahuje sedm sad vstupnich informaci, které musi uzivatel

testu posoudit a odpovédét na priloZzené otazky.

ProtoZe mezi oba testy jsou v principu srovnatelné, pouzivaji se na né€kterych vysokych
Skolach pro porovnani ptevodni tabulky umoctiujici dobie odhadnout, jaky pocet bodii by
uchaze¢ ziskal v druhém testu, nez ktery absolvoval. Vysoké Skoly zvetejiiuji obvykle

pozadované skore pro oba testy a umoznuji uchazecim, aby si test vybrali sami.
MCAT

Medical College Admissin Test — standardizovany a od roku 2006 ,,pocitacovy*
pfijimaci test na lékarské fakulty v USA, zavedeny Asociaci americkych lékarskych fakult
v USA.

Pocatek vyvoje testu spadd do roku 1920, kdy byl zaznamenan vyznamny pokles
uspésnosti studia mediciny z 95% na 50% a byla proto formulovana potieba studenty Iépe

vybirat pied vstupem na vysokou Skolu. Test se sklada ze Ctyr Casti:
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e Fyzikélni védy (PS)
e Slovni mysleni (VR)
e Psani texti (WAS)

e Biologické védy (BS)

Prediktivni validitou Casti téchto testii (Writing Sample) se zabyval Gilbert (Gilbert,
Basco et al. 2002). Ukazuje, ze Writing Sample m& omezenou vypovidaci schopnost ve
vztahu k narodnim Iékafskym licencnim zkouskdm. Dobfe se nimi naopak korelu;ji
Biologické védy (0,55) a téz Fyzikalni védy (0,49) a samoziejmé cely test dohromady.

Zda se, ze ptinos této ¢asti testu je spiS v predvidani studijniho vykonu v klinickych

letech na Iékatské fakulté (Callahan, Hojat et al. 2010), (Donnon, Paolucci et al. 2007).
MCAT(R)

Vroce 1991 byl MCAT revidovan. Julien se zbyval otazkou, do jaké miry MCAT
skore dopliiuje informace o primeérech stfedoskolskych znamek (uGPAs) pro predpovidani
uspéchu na lékatské fakulté, respektive pii skladani americké 1€katské licencni zkousSky

(USMLE).

Ukazuje, Ze znamky na lékarské fakulté¢ byly dobfe pfedpovidany kombinaci MCAT
skore a uGPAs. Pti predvidani uspéchu v USMLE byly vyrazné lepSim prediktorem skory
MCAT a kombinaci s uGPAs se predikce jiZ jen malo zleps$i (Julian 2005).

Proti zobectiovani téchto zaveéri (podcetiovani role uGPA ve srovnani s MCAT)
vystoupil Kreiter ve shrnujici praci (Kreiter and Kreiter 2007), ktery doporucuje pro

pfedvidani akademické vykonnosti pouzivat kombinaci MCAT a uGPA pro vybér

uchazect.
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Pouziti testii a stifedoSkolského prospéchu pro vybér studentii na vysoké skoly

Ackoli by se mohlo zdat, Ze dva Siroce rozsifené testy zptisobi, ze vSechny vysoké
Skoly budou néktery z nich pouzivat, neni tomu tak. Podle udaji z roku 1999 pftiblizné

85% vysokych skol vyzaduje absolvovani nékterého z testd (Schneider and Dorans 1999).

Pravdépodobné vzhledem k dlouhé historii SAT a ACT a k diskuzim, kolem které
zejména pouzivani SAT provazely, neexistuje jednotny zptisob, jakym jsou vysledky testi
pro pfijeti pouzivany. NejCastéji vysoké Skoly kombinuji vysledky SAT nebo ACT
s informacemi o potadi studenta ve tfidé (HSCR) a informacemi o priimérech znamek ze

stiedni Skoly (GPA).

Nékteré staty zarucuji studentim s nejlepSim potradim ve tfidé (4% nejlepSich)

automatické pfijeti na tamgj$i statni univerzity podle jejich vybéru (Lang 2007).

Zaznamy o vykonu studenta ze stfedni Skoly (GPA a HSCR) jsou povazovany za
prokazatelné prediktory akademického vykonu (viz vyse) a prispévek SAT byva
povazovan za spiSe diskutabilni. V né€kterych pracich zabyvajicich se faktory predikujicimi
studijni priméry v prvnim roce vysoké Skoly se nicméné prispévek SAT povazuje za
dilezity dopln¢k ke stfedoskolskym zaznamim (Bridgeman, McCamley-Jenkins et al.
2000). Ukazuje se, ze ptinos testil jako je SAT roste, pokud je cilem vybrat excelentni
studenty pro vyberové vysoké Skoly (BenShakhar, Kiderman et al. 1996).

Klicovy rozdil mezi americkym systémem a napiiklad britsky systém, je v tom, Ze
studenti v Americe absolvuji zkouSky SAT nebo ACT a obdrzi skore piedtim, nez podaji
své piihlasky na vysoké sSkoly. Jsou tedy schopni korigovat svou volbu podle vysledku
testll. To je obzvlasté dalezité, pokud studenti uvazuji o studiu na vybéroveé vysoké Skole.
Pokud je jejich skore ptili§ nizké mohou zménit svilj seznam preferovanych vysokych skol,
a tak ziskat vétsi Sanci na pfijeti. To je velmi odlisné od britského systému, kde si studenti
vybiraji vysokou Skolu na zaklad¢ ocekavanych vysledki statni maturity a tento odhad se

muZze ukazat jako malo presny.

Vyznam testovani pomoci zkouSek SAT a ACT roste, kdyZ vezmeme v ivahu rozdilné
distribuce znamek na stfednich Skolach, které né&kterym Skolam umoziiuji produkovat

studenty s vy$§imi GPA nez maji studenti z ostatnich skol.
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Velka Britanie

Ve Velké Britanii je v soucasnosti 32 instituci, které poskytuji vysokoskolské vzdélani
v oboru mediciny (UKMS 2011). Pro pfijeti na $kolu je vétSinou vyzadovan solidni vykon
ve statnich maturitich A-levels, dobry vykon v piijimacich testech jako jsou UKCAT
(vyzaduje 23 skol), BMAT (vyzaduje 5 Skol) a podobné a vétSinou interview. Pocet
pfijimanych studentii dosahuje ro¢né¢ kolem 8000 a pocet zajemci pievySuje pocet
piijimanych 16x (MEDICS 2005). Studenti se hlasi ke studiu ve véku kolem 18-19 let a to

bez predbézného bakalarského titulu.

Pro vybér uchazect slouzi na nékterych Skolach rovnéz stfedoskolské studijni priméry
(uGPA - undergraduate grade point average), certifikdt o niz§im stfedoskolském vzdélani

(GCSE - General Certificate of Secondary Education).

Standardné pouzivanym pfijimacim testem ve Velké Britanii je BMAT - BioMedical

Admissions Test.

Sklada se ze tii ¢asti. Prvni dvé casti maji formu otdzek s mnohocetnym vybérem.
Sekce 1 je zaméfena na testovani schopnosti a dovednosti (kritické mysleni, logika,

uvazovani). Sekce 2 je zamétena na test odbornych znalosti a schopnost jejich aplikace.

Jak diskutujeme dale v pfipojené publikaci, vede se o pfispévku téchto sekci
k prediktivni schopnosti testu bohata diskuze. McManus a Emery (McManus, Ferguson et
al. 2011), (Emery and Bell 2009) shodné¢ konstatuji, ze piispévky Sekce 2 a Sekce 1 v
biomedicinskych pfijimacich testech (BMAT) jako prediktory akademického vykonu
uplatiiuji velmi rozdilné. V citovanych publikacich autofi ukazuji, Ze vtestu BMAT
pouzivaném ve Velké Britanii, Sekce 2 zaméfend na aplikace védeckych poznatkl koreluje
zfeteln€ Iépe s priméry priiméru v prvnim a druhém ro¢niku studia, nez Sekce 1, zamétena
na schopnosti a dovednosti. V dalsi praci (Emery, Bell et al. 2011) autofi ukazuji, Ze
k ptedpovédi studijnich priméra v prvnim rocniku vysoké Skoly pfispiva Sekce 2

signifikantné, zatimco Sekce 1 nikoli.

Vhodnost pouziti testu inteligence pro vybér uchazecli o studia mediciny v UK ve
srovnani s vhodnosti pouziti vysledkli statni maturity (A-levels) diskutoval naptiklad
McManus (2005) (McManus, Powis et al. 2005). Ten shrnuje svoje pfedchozi poznatky
(McManus, Smithers et al. 2003) i zavéry jinych studii s konstatovanim, Ze statni maturity
(A level) budouci akademickou uspéSnost predikuji, ale test intelektudlnich schopnosti

nikoli.

39



Soucasné se zde konstatuje, ze Skoly (v UK) zavadéji testy intelektualnich schopnosti

bez dikazl o jejich vhodnosti, ptesnosti ¢i pfidané hodnoté.

Siroce pouzivanym testem pro vybér studenti mediciny je UKCAT - UK Clinical

Aptitude Test (test schopnosti a postojit).

UK Clinical Aptitude Test — je test vytvofeny v roce 2006 konsorciem britskych
lIékai'skych a stomatologickych fakult pro testovani duSevnich schopnosti uchazect.
UKCAT je navrzen tak, aby testoval schopnosti a postoje, nikoli akademicky tspéch, ktery
je dobie predikovan pomoci A-leves, GCSE, nebo GPA. Test je tedy zaméfen na schopnost
kritického logického mysleni a schopnost vyvozovat zavéry. V roce 2011 obsahoval tyto
Ctyfi Casti:

e Slovni zdivodnéni - hodnoti schopnost uchazect logicky uvazovat o pisemné
informaci a schopnost dospét k odivodnénému zaveéru.

e Kvantitativni uvaZovani - hodnoti schopnost kandidati fesit numerické ulohy.

e  Abstraktni mysleni - hodnoti schopnost kandidati odvodit vztahy z informaci

¢ Rozhodovaci analyza - hodnoti schopnost kandidat vypotadat se s riznymi formami
informaci odvodit vztahy a pfijimat adekvatni rozhodnuti.

Cela zkouska se odehrava na pocitaci a trva dvé hodiny. O pfinosu s efektivnosti

tohoto testu se vedou diskuze (Fernando, Prescott et al. 2009).

Pfinosem kognitivnich a nekognitivnich faktorti pro predikci klinického vykonu se
opakované zabyval Hojat (Hojat, Borenstein et al. 1988), (Hojat, Vogel et al. 1988),
(Hojat, Robeson et al. 1993), ktery kromé¢ jiného na skupiné 210 studenti druhého ro¢niku
ukazuje, Ze pridanim psychosocidlnich Setfeni by bylo moZné zlepsit prediktivni validitu
MCAT vzhledem ke studijnimu vykonu na I¢kaiské fakulté. Za pon€kud nestandardni 1ze
povazovat, Ze psychosocidlni dotazniky studenti vypliovali az ve druhém ro¢niku skoly,

vuci jejimuz absolvovani byla prediktivni validita méfena.

Prediktivni validitu UKCAT vu¢i studijnimu vykonu v prvnim rocniku 1€katské
fakulty studoval Lynch (Lynch, MacKenzie et al. 2009). Asi aby dostal svému jménu,
prokdzal na velkém vzorku studentli, Ze UKCAT (ani jeho jednotlivé subtesty)

nepiedpovidaji studijni vykon v prvnim ro€niku Iékatské fakulty viibec.

Yates na ptikladu Nottingham Medical School dokézal (Yates and James 2010), Ze
prediktivni hodnota UKCAT, zejména celkové skore, je nizka. Test predikce celkového

uspéchu bude k dispozici teprve za par let. Pokud se vsak tento test mentalnich schopnosti
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nepiedpovida preklinicky vykon, to je o to méné pravdépodobné, ze predpovidat studijni

vysledek v klinickych letech.

Australie

Studium mediciny v Australii a souvisejicich regionech je zpravidla 5-6 leté. Ptijimani
absolventi stiednich Skol ke studiu mediciny na vétSinu 1ékaiskych fakult v Australii a na
Novém Zélandu je zaloZzeno na vysledcich ze stfedni Skoly, testech Undergraduate
Medicine and Health Sciences Admission Test (UMAT) a pohovoru. Pfed zavedenim testi
byli studenti vybirani vyhradné¢ na zaklad¢ studijniho priméru v poslednim roce stiedni
Skoly. Pro pfijeti k dal§imu (4 letému) studiu je vyzadovano uspesné slozeni bakalafskych

zkousSek a dobré skore v pfijimacim testu GAMSAT.
UMAT

Test UMAT spravuje neziskova spolecnost Australian Council for Educational
Research (ACER). Cleny konsorcia je 85% lékaiskych fakult v Australii a na Novém
Z¢élandu. Testy maji zcela svébytné sloZeni testové sady, odlisSné od dosud probiranych

testll. Tvofti jej tf1 sekce:

1)  Test logického mysleni a schopnosti FeSeni problému
Materialy v této sekci jsou Cerpany z celé fady obecnych zdroji a jsou zaloZeny na
kratkém textu, nebo informaci v grafické podobé. Otdzky maji posoudit vasi
schopnost pochopit a vyvodit logické zavéry tim, Ze urcite relevantni fakta,
vyhodnotit informace, najdete dalsi nebo chybé&jici informace a vytvarite a testujete

pravdépodobné hypotézy

2)  Test porozuméni lidem
Tato cast hodnoti schopnost porozumét lidem. Otazky jsou zaloZeny na scénafi,
dialogu, nebo jiném textu predstavujicim konkrétni mezilidskou situaci. Otazky
hodnoti schopnost identifikovat a pochopit myslenky, pocity, chovani a zaméry lidi v

pfedstavovanych situacich.

3)  Test neverbalniho mysSleni
Otazky v této casti mohou byt nékolika druhii. VSechny jsou zaloZeny na vzorech
nebo sekvencich tvart a jsou ur€eny k posouzeni schopnosti uvazovat v abstraktnich

pojmech a feSeni problémy v neverbalnich kontextech.
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Skoére z testu se sklada ze tii Cisel urcujicich potadi (percentil) za kazdy test. Platnost
testu je dva roky. Protoze test UMAT je velmi odlisny od typickych zkousek na vysokou
Skolu nemusi vynikajici akademické kvality vést nutné k vynikajicim vysledkiim v testu
UMAT. Test pouziva velka vétsina $kol v Australii a na Novém Zélandu. Skoly si
stanovuji vlastni mez pro piijeti a vétSina skol test dopliuje strukturovanym pohovorem a

vysledky posledniho roku stfedoskolského studia (ACER 2011).
GAMSAT

Graduate Australian Medical School Admissions Test - je test pro vybér uchazect o
magisterské studium mediciny, stomatologie a veterinarniho lékafstvi vyvinuty v roce
1995 Australskou radou pro vyzkum vzdélavani (ACER). Pouziva se pro vybér studentl na
magistersky stupen studia zdravotnickych vysokych skol v Australii a od roku 1999 i na

nékterych Skolach ve Velké Britanii a v Irsku.

Testované znalosti jsou: Biologie a Chemie, Fyzika, Anglictina - obecné znalosti. Test
trva cely den - od osmi do Sestnacti hodin. B€hem piestdvek nesmite opustit zkouskovou

mistnost.

. Oddil I - 75 otazek z humanitnich a socidlnich véd (100 min.)
o Oddil II - 2 eseje posuzujici pisemnou komunikaci (1 hodina)

o Oddil III - 110 otazek z fyziky (170 min.)

Skére se vypocitava na zakladé vykonnosti ve vSech 3 sekcich s vahou rostouci
smérem k III. ¢asti Podle dosaZeného skore pak zdravotnické skoly rozesilaji pozvanky na

pfijimaci pohovory (Coates 2008).

Izrael

Izraelsky systém pfijimani studentii na vysoké Skoly popsal Beller (Beller 1992). Izrael ma
na konci stfedni Skoly celostatni testy podobné statnim maturitdim. Na zakladé téchto
narodnich zkouSek a hodnoceni Skoly obdrzi Usp&Sni studenti certifikat (maturitni
vysvédCeni - Bagrut), ktery je vyZzadovan pro vstup na vysokou Skolu. S rostoucim zajmem
o studium na vysokych Skolach zavadéji nékteré vlastni systém vybéru studentl, aby

eliminovaly vliv odlisnych osnov rtiznych stfednich skol.
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Jednotny pfijimaci test pro pfipravuje v Izraeli ,,Narodni institut pro testovani a hodnoceni‘
(National Institute of Testing and Evaluation). Vyvinuty test se nazyva Psychometricky
vstupni test (Psychometric Entrance Test - PET). Izraelské vysoké Skoly definuji své
vlastni pfijimaci politiky, pfesto vétSina z nich pracuje se skore odvozenym z Bagrut a
PET. Na né¢kterych Skolach mohou byt navic naptiklad pohovory nebo (pfi vstupu na

medicinu) se vyzaduji specialni oborové certifikaty.
PET

Testy PET méti kognitivni schopnosti a Skolni znalosti, které jsou predpokladem
budouciho akademického uspéchu. Sekce testli jsou: Slovni zdivodnéni, Kvantitativni

uvazovani a Anglictina.

+ Slovni uvaZovani: test sestavd z otdzek s mnohocetnym vybérem odpovédi zamétenych
na slovni zasobu, logické mysleni, verbalni dovednosti a schopnost analyzovat a pochopit
slozité texty. Otazky maji formy slovnikového kvizu, antonym, analogii, dokoncovani vét.

Testuji logiku, deduktivni a induktivni uvazovani a ¢teni s porozuménim.

Studie Tamar Kenet-Cohen (Kennet-Cohen, Bronner et al. 1999) zkoumala prediktivni
validitu jednotlivych ¢asti testu PET na Sesti vysokych Skolach v Izraeli a zjistila, Ze
verbalni test je lepSim prediktorem neZ dalsi dvé ¢asti testu. Pii podrobnéjSim pohledu se
ukazuje, ze ke kvalité verbalniho testu nejméné pfispivaji ,,analogie, 1épe jsou na tom
»cteni s porozuménim® a test ,,induktivné deduktivniho mySleni®. Obecné pfispivaly

slovni zasoby, dokoncovani vét a podobné mély k predikci az negativni ptispévek.

» Kvantitativni uvazovani: test sleduje schopnost uchazect pouzivat ¢isla a matematické
koncepty. Typy uloh jsou algebraické problémy, rovnice a geometrické problémy.

vzorce, jsou uvedeny v brozuie pfilozené k testim.

» Anglictina: test ma posoudit znalost anglického jazyka v mife povaZované za nezbytnou
pro cteni akademické texty. Otazky jsou zameéfeny na dokoncovani vét, cteni a

porozumeni.

Vysledkem testl je skore s primérem 500, smérodatné odchylkami 100 a mezemi od 200
az do 800 boda. PET velmi koreluje se SAT (0,82), a to zejména v matematické Casti
(0,85), ale korelace mezi PET a Bagrut jsou mnohem mensi, obvykle kolem 0,45. V
soucasné dobé je PET je pfelozeny do arabStiny, ruStiny, anglictiny, francouzstiny a
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Spanélstiny, s kromé anglické Casti testu. Jones (Jones 1994) poznamenal, ze PET sdili
mnoho spolecnych ryst se SAT, zvlasté z pohledu struktury. Pomoci faktorové analyzy
bylo zjisténo, ze PET (podobné jako SAT) hodnoti dva faktory, slovni a matematické
uvazovani. Tyto faktory odpovidaji,,fluidni inteligenci “ (schopnost flexibilniho feSeni
problémti) a ,krystalické inteligenci® (schopnost vyuzit nahromadéné znalosti) jak je

uzivana k popisu schopnosti uchazeci jinde v literatuie.

Skoére z testu PET predpovida vykon v prvnim ro¢niku Iépe, nez znamky ze stiedni Skoly.
Jones (1994) argumentoval, ze to mize byt souviset stim, ze test PET je Casové bliz

vstupu na vysokou skolu.

Cely test ma v pruméru 252 otazek, z nichz 168 slouzi pro potieby hodnoceni. To
odpovidéa tomu, Ze osmi ¢4asti testu jen Sest ma vliv na hodnoceni. Zbyla tfetina otazek (dva
bloky testu) se oznacuji jako ,,pilotni* a slouzi ke kontrole kvality novych otazek a pro

potfeby porovnani obtiznosti zkousek v riznych terminech.
Problémy PET

Témét poloving arabskych studentt, ktefi slozili maturitni zkouSky (Bagrut) se nepodafilo
dostat na vysokou Skolu z divodu Spatnych vysledkii v psychometrickych testech, coz je
zarazejici ve srovnani s pouze 20% neuspéSnych zidovskych zadateld. Rozdil v
psychometrickych hodnocenich zidovskych a arabskych studenti zlistava stabilni je vice
nez 100 bodi z celkovych 800. Testy jsou proto napadany jako kulturné ptedpojaté,
nicméng, Zeidner ve své studii (Zeidner 1986) zjistil jen nepatrné rozdily v prediktivni
validité testu napfi¢ riznymi kulturnimi skupinami, a tak se zdd, ze pozorovany rozdil

souvisi spise s psychometrickymi nez kulturni rozdily.
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Shrnuti literarni reSerse

Zabyvali jsme se metodami vybéru uchazecii o vysokoskolské studium se zvlastnim
pfihlédnutim k vybéru studentd mediciny. Zahrani¢ni zkuSenosti miizeme shrnout do

nékolika bodu:

1. Pro vybér budoucich studentii je obvykle vyuzivana kombinace vSech dostupnych
informaci, zvlast¢ pak studijnich vysledkli ze stiedni Skoly a vysledkl pfijimacich

testu.

2. Testy zadavané v riznych terminech byvaji mezi sebou provazany pomoci otazek,
které se porovnavanych testech opakuji a neslouzi primarné k hodnoceni studentt,

nybrz k hodnoceni otdzek samotnych a porovnani obtiznosti testu.

3. Prediktivni validita pfijimacich testl je ve shromdzdéné literatufe témét vyhradné
vztahovana ke studijnim primérim v prvnich roc¢nicich vysoké Skoly (nikoli tedy

k celkovému studijnimu uspéchu).

4. Prediktivni validita schopnostnich (a psychologickych) testi je trvale diskutovana,

zatimco prediktivni validita znalostnich tesl je nesporna.
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Predbézna studie

Vlastni piispévek ke studované problematice je v této praci zpracovan formou
ptilozenych publikaci a samostatnych analyz. Nejprve proto struéné shrneme vysledky
piredbézné studie zabyvajici se moznosti vyuzit znalost studijnich vysledkii na stfedni Skole
pro vybér uchazecii o studium mediciny. Motivaci k této studii byl pozadavek vedeni
fakulty ovétit potencidlni pfinos prijeti casti studentd na zaklade jejich vysledki ze stfedni

Skoly.
Studium prediktora uspéSného absolvovani studia na 1. LF UK
Cile

Cilem nasi studie bylo zhodnoceni vlivu jednotlivych faktori znamych v dobé piijeti
na vysokou $kolu na usp&nost studia mediciny. Usp&snosti zde nazyvame schopnost

uspesné ukondit studium v fadném terminu, tedy do Sesti let od zac¢atku studia.
Datovy soubor

Ptedbézna studie byla provedena na datech studentii ptfijatych v akademickém roce
1996/97 (kdy byly naposledy u ¢asti studentd k dispozici vSechny znamky ze stfedni
Skoly). Zékladni soubor tvoii 267 studenti piijatych 1996, u kterych byly dostupné
vSechny udaje o studiu a znamkach na stfedni Skole. Z toho 94 ukoncilo fakultu Gspésné,
117 ukoncilo neuspésné, 56 k datu sbéru dat jesté studovalo (a nebyli do dalSich vypocti
zahrnuti). U sledovanych studenti zndme vysledky testi F, B, Ch a ru¢n¢ jsme sesbirali
znamky z M, F, Cj, Bi, Ch. Poznamenejme, Ze podklady pro tento sbér dat byly vzhledem
ke stavu archivu znaéné neuplné a procento studentil, kteti k datu sbéru jesté studovali,
bylo nezanedbatelné. Skupinu studentd, kteti Skolu k danému datu dokoncili, znac¢ime Fin-
u, skupinu studentli, ktefi byli ve studiu neuspeésni zna¢ime Fin-n. Soubor obsahoval
proménné:

ST1,...,ST4  priimér vSech znadmek v prvnim az ¢tvrtém rocniku

ST1 4 primér z predchozich ¢tyt pramért

MI1..M4, F1...F4, CH1...CH4, B1...B4, CJ1...CJ4 znamky z matematiky, fyziky, chemie,
biologie a ¢eského jazyka po jednotlivych roc¢nicich

M1 4,F1 4,CHI1 4,B1 4,CJ1 4 primér z pfedchozich ¢isel za Etyfi roky

F, B, CH tfi Casti ptijimacich zkousek, body za chemii, biologii a fyziku

BODY soucet F+B+CH

STAV informace, zda student uspésné skoncil Skolu v fadném terminu
SKOLA informace o typu stfedni Skoly studenta
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Zajimala nds moznost predikce vysledku studia na zaklad¢ téchto dostupnych dat.
Popisné charakteristiky
Pro sledované proménné jsme zpracovali popisné statistiky.

Tabulka 3. Popisné charakteristiky sledované¢ho souboru studentd.

N Minimum Maximum Mean Std. Dev iation
ST1 210 1,00 3,00 1,7010 ,46151
ST2 211 1,00 3,30 1,6888 ,48768
ST3 211 1,00 3,50 1,6611 ,48275
ST4 211 1,00 3,50 1,6540 ,48674
M1 203 1 4 2,16 ,847
M2 204 1 4 2,28 ,870
M3 196 1 4 2,21 ,878
M4 192 1 4 2,17 ,866
M1_4 204 1 4 2,21 773
F1 204 1 4 2,11 ,808
F2 205 1 4 2,00 ,869
F3 189 1 4 1,97 ,821
F4 162 1 4 1,86 779
F1 4 209 -4,0 -1,0 -1,985 ,6928
CH1 203 1 4 1,97 ,838
CH2 202 1 4 1,89 ,809
CH3 188 1 4 1,64 , 758
CH4 94 1 4 1,63 , 733
CH1_ 4 208 1,0 4,0 1,825 6775
B1 168 1 4 1,63 ,672
B2 192 1 4 1,62 ,691
B3 188 1 4 1,48 ,658
B4 163 1 4 1,56 721
B1 4 205 1,0 3,7 1,583 ,5639
CJ1 209 1 4 1,85 , 737
CJ2 211 1 4 1,88 , 746
CJ3 211 1 4 1,89 , 751
CJ4 209 1 4 1,89 ,836
CJ1 4 211 1,0 4,0 1,893 ,6620
CH 211 30 97 74,10 13,162
B 211 39 100 85,43 10,624
F 211 43 100 81,28 11,978
BODY 211 139 296 240,82 31,661
ST1_4 210 1,00 3,21 1,6779 45147
Valid N (listwise) 81




Na kategorizovaném histogramu budoucich GspéSnych a neuspésnych studentii podle
typu absolvované stieni Skoly mizeme vidét, ze ptrevazujicim typem stiedni skoly v obou
skupinach bylo gymnazium. Rovnéz v obou skupinach byli zastoupeni rovnéz absolventi
sttednich zdravotnickych Skol, ale nikoli jiz absolventi ostatnich stfednich Skol, kteii
ukoncili studium lékatské fakulty vesmés netispésné.

Kateg. histogram: SKOLA
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Obr. 5. Kategoricky histogram podle typu stfedni Skoly.
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O vypovidaci schopnosti znamek ze stfedni Skoly svéd¢i napt. grafické znazornéni
primért stfedoskolskych znamek pro budouci UspéSné a neltspé$né studenty mediciny

pomoci krabicovych graft.

Krabicovy graf . M1 4

4.5

3.5

25 -]

1 4

2.0

0.5

0.0 g Primér
FIMN-n FIN-u = +SmOdch
T +1,96*3SmOdch
STAV

Obr. 6. Krabicovy graf praimérii zndmek z matematiky za celé stfedoskolské studium.

Krabicovy qraf: F1 4
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Obr. 7. Krabicovy graf primérti zndmek z fyziky za celé stfedoskolské studium.

49



Naproti tomu krabicovy graf budoucich uspéSnych a neuspéSnych student
rozlisenych podle poc¢tu dosazenych bodu v ptijimacich testech ukazuje, ze test stratifikuje

spise ve své spodni limité.

Krabicovy graf : BODY
320

300

280

260

240

BODY

220

200

180

160

140 5 Primér
FIN-n FIN-u =] +SmOdch
T +1,96*SmOdch
STAV

Obr. 8. Krabicovy graf porovnani primért bodovych hodnoceni z pfijimacich testi pro obé

skupiny.
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Pro vyhledani nejlepsi vhodnych prediktorti jsme pouzili metodu ROC kiivek.

ROC Curve

100m

N

A0 -

b
n
a

Sensitivity

000 |

0.00

1 - Specificity

Source of the Curve

B Reference Ling

0 BODY

CH
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0 CH1_ 4
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Obr. 9. Porovnani ROC kiivek v zavislosti na jednotlivych prediktorech.

Pro ROC ktivky vyznamnych prediktort jsme vypocetli plochy pod kiivkou:

Tabulka 4. Porovnani prediktorti pomoci metody ROC kiivek.

prediktor

M1_4

F1_4

CH1 4

B1 4

c1 4

ST1 4

CH

plocha pod kfivkou

0,759

0,8

0,738

0,751

0,715

0,782

0,577

0,587

Z uvedeného porovnani se jevi, Ze znamky ze stfedni Skoly (napf. priméry znamek za celé

studium) patii k dobrym prediktoriim budouci ispéSnosti studia.
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Zavér

Uvedena studie piinesla predbézné vysledky o vhodnosti vyuziti stiedoskolskych
studijnich primért pro predikci budouciho uspéchu pii studiu mediciny. Vzhledem
k nedostupnosti uplnych vstupnich dat byl vsak jeji pfinos spise v ovéfeni metodiky.

Podrobnéji se proto tomuto tématu vénujeme v nasledujici ¢asti, kde formou publikace
analyzujeme data studentii ptijatych v roce 1999 ke studiu na 1. LF UK v Praze.

U téchto studentl jiz sice nebyly k dispozici zndmky z jednotlivych predmétt
sttedoskolského studia, jen studijni priméry za celé studium, ale podle nasi predbézné

studie prave tyto studijni priméry patii k nadéjnym prediktortim.
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ABSTRACT

The study analyses admission procedure at the largest school of medicine in the Czech
Republic. Based on 1999 data of 383 students admitted that year, it should be noted that
163 of them failed and 220 have succeeded to finish the study. By use of Pearson’s
correlations between predictors, cluster analysis and logistic regression we show that
preadmission grades predict the overall success in medical study with the same accuracy as
admission tests but each of them describe different dimension of students’ abilities.
Simultaneous use of GPA and AT in admission process of all students should bring higher
quality of selection process and also practical advantages for future analyses. Nevertheless,
the idea of having a group of the students admitted based only on an excellent GPA, could

be considered a quite reasonable one
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INTRODUCTION

The proper selection of students to the higher education is crucial point both for the
applicants and the institution: the quality of students influences the school’s reputation and
vice versa. The number of applicants often exceeds available spaces and admission
committees face a very difficult and challenging task. Developing a clear definition of
suitability for medical training is the first priority, whether locally or nationally (Parry et

al, 2009).

There have been many studies written on predictors of medical academic performance.
Salvatori (2001) made a review of 83 articles from field of medical education and
examined various selection tools. She concluded that the pre-admission overall grade-point

average (GPA) is clearly the best predictor of academic performance.

Medical College Admission Test (MCAT) - standardized test given in USA, Canada
and 15 other countries, was found to be a good predictor and Salvatori cited studies, where
MCAT scores together with GPA accounted for 21% of the variability in academic in-
course grades. Although GPA is single best predictor of academic achievement, much of
variability of academic performance still remains unexplained. However, the evidence to
support the continued use of personal interviews, essays or letters of reference remains
controversial; further research is needed to find more reliable and valid ways of accessing

the non-cognitive characteristics of applicants.

The relationship of GPA to clinical performance is even less clear (Salvatori, 2001).
Other, perhaps non-cognitive variables are contributing to clinical performance. Firstly,
students have already learned how to study at university. Secondly, in clinical subjects the
requirements for memorizing are not so high, while the accent is put on logical thinking
and interconnecting knowledge from different subjects. Students also newly come into

personal contact with patients and their motivation and level of responsibility changes.

Emery and Bell (2009) studied the predictive validity of the BioMedical Admissions
Test (BMAT) used in the United Kingdom. As a reaction, McMannus et al. argued that
without evidence of incremental validity it is difficult to assess the value of any selection
tests for medicine (McMannus et al. 2011a). Mentioned publications describe attitudes in
countries with different cultural background and different education system, thus their
results cannot be transferred without further verifications nevertheless the requirements on

incremental validity of tests can be generalized.

54



Entry to Czech medical schools is very competitive task. For example, at First Faculty
of Medicine of the Charles University in Prague (1¥ LF UK) in the period of 2006 — 2011
the number of applications to study of general medicine exceed in average 2.5 times
number of admitted students (derived from Linova, 2011). We should consider the fact that
students often apply for more schools and if they are admitted they have the possibility to
choose. Nevertheless, schools do count with this “inflation” (at 1** LF UK, in the given
period, only 53% + 0,06% of admitted students started the study) and they admit more
students than the spaces they have. In the result, more than one half of the applicant for the

study of general medicine at 1* LF UK remains unsatisfied.

In the Czech Republic, conditions for acceptance for higher medical education differ
greatly between universities, but also between university faculties and sometimes even
between study branches inside the same faculty. Traditionally, faculties organize in-house
admissions consisting mainly of knowledge tests, general aptitude tests and/or interviews.
Some faculties take into account students’ pre-admission performance (mostly measured
by GPA). While in the United States, the Great Britain and other countries, examination of
relationship between admission test performance and subsequent study performance is part
of the test evaluation, in the Czech Republic, this issue has rather been neglected; the
changes in admission process often take place without previous analysis of quality of

existing tests (Rubesova, 2007).

Admission process to medical schools in the Czech Republic is often discussed at
domestic conferences (Stuka and Smutek, 2003), but there were and are only few works
finally published in journals (national or even international). Admissions to Czech medical
schools were systematically studied by composite authors Hoschl, KoZeny and TiSanska
who analysed admission process to the Third Faculty of Medicine of the Charles
University in Prague. Study at 3™ LF UK is compatible with other medical faculties, but
unlike other faculties it is in done by PBL (problem based learning). Therefore the
conclusions made on study performance predictors at 3™ LF UK should be applied at other

schools of medicine only with caution.

In this article, we analyse admission process to 1 LF UK and similarly to the work of
Hoschl and Kozeny (1997) and work Stuka and Simeéek (2006), we try to identify
variables predicting overall academic success and to find the optimal admission criteria for

medical study. Compared to mentioned work and work of KoZeny and TiSanské (2001) we
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do not look for the high-school subject, which grades best predict success in medical study,
but rather investigate whether subject GPAs give more information than overall GPA.
Beside of searching for relationships between different predictors and estimation of their
predictive power, we centralize on verification of the current two-step admission and on
relevance of the criteria for offering place at 1* LF UK without admission tests. The aim of

the study was:

1.  To assess the contribution predictors for successful study bring, based on total
secondary/high school grades; contribution of predictors based on individual
parts of medical college admission test, and to compare the validity of their

predictability in both instances.

2. With the help of such predictors to find an optimal model predicting success in

medical studies.

3. To assess and evaluate criteria used during students' admission based on previous

academic performance and high school grades.

METHODS

Subjects

The study is based on data of students who were admitted in 1999 to 6-year Master
course of General Medicine held in Czech language at 1* LF UK. Year 1999 was the last
year when all the students must have passed admission tests to get admitted to 1% LF UK.
In total, 467 students started the freshmen year (386 Czech, 75 Slovak students and 6 other
foreigners with average age of 19.88 (£ 2.18)). Those students were excluded from
analysis who were admitted to 1% LF UK repeatedly (24 students), whose data about year
of high-school graduation (10) and overall GPAs (17) were not complete and who did not
possess grades from high school (56 students). In total, 383 students were analysed. Out of
them were 316 Czech and 67 Slovak, 253 women and 130 men, 348 studied Gymnasium
and 35 different type of high school.

Admission conditions

At 1* LF UK, the admission process changed during past decade. While earlier, it has

been based on total score of admission test (AT) consisting of test in biology (ATb),
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chemistry (ATc) and physics (ATp), since 2002, good pre-admission study performance
may give a student an advantage of being accepted without AT. Approximately 45% of
available space is offered to students with best pre-admission GPA without requirement on
passing AT. Beside excellent average high-school GPA (better than 95 on scale
100=excellent to O=insufficient), three additional criteria must be fulfilled by students, who

want to apply for acceptance without AT:

A1 Successful graduation from high-school in the year of application (elimination of

repeated attempts)

A2 Completion of two semesters of course in profile subjects (biology, chemistry,
physics) within the last two years of high-school study with final grade not less than 75

(students and type of high school on science)

A3 Passing the Czech language graduation exam (program is held in the Czech
language)

Maximal number of students admitted without AT is determined and made public in
advance (for year 2011 it was 210 out of approx. 470 admissions). Applicants with best
overall GPA satisfying conditions A1 - A3 are given an offer for 1** LF UK. Other

applicants are invited to admission test.

Since 2009, General Aptitude Test has been added into admission process for three

years, but it is not subject of this work and a separate publication is planned on this topic.

Measures in the data
High school performance

For all applicants, type of high school and year of graduation (corresponding to
condition A1) were recorded. Final grades in math, physics, biology, chemistry and the
national language courses were recorded for all four years of high-school study. Out of
them, mean scores over the 4 years were enumerated and assigned as GPA,, GPA,,
GPA,, GPA,, GPA;,. Also, accomplishment of condition A2 was checked. Overall GPA

based on all courses taken by student within the 4 years of study was recorded.
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Written entrance examination (admission test, AT)

The admission test consisting of chemistry, physics and biology subtest, each included
100 multiple-choice items. One point was assigned for each item in case of choosing all
(and only) correct answers; giving maximum of 100 points for each sub-test (assigned
AT, AT, ATy) and 300 points for the whole test (AT). Items for each sub-test were
chosen randomly from set of approximately 1000 items, most of which were published
either in exact wording or its variation. All of the students taking the test in the same day

took the same test, but the order of items in the test and of given answers were different.

Other information about student

For all applicants, beside other information, their sex and nationality were recorded.
Czech nationality was used as an indicator of fulfilment of condition A3 (Czech language

graduation exam is mandatory for all Czech high school students).

Success in the medical study

The predicted variable was student’s overall success in the medical study. Usual
length of medical study at 1% LF UK is 6 years (suggested as predicted variable in Hoschl,
Kozeny (1997) and used in KozZeny, Tisanska (2001)), but recently many students take
advantage of exchange programs and extend their study, we had therefore waited until the

study result (finished successfully/failed to finish) was known for all students .

Statistical analysis

The strength of relationship between predictors was estimated by Pearson
correlations. The dissimilarities between predictors were analysed by cluster analysis;
Euclidean distance was used as metrics. Stepwise logistic regression based on Akaike’s
information criterion (4/C) was used to find the best logistic model for prediction of
success in medical study. Likelihood-ratio test was used for testing equivalence between
chosen models of logistic regression. Contingency tables of true success in medical study
and success predicted by different combination of variables were computed and compared

by means of odds ratio (OR).
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All statistical analyses were performed with the help of the statistical environment R

(R 2010) and its libraries rms (Harrel, 2012), MASS (Venables & Ripley, 2002) and Epi

(Carstensen et al., 2011).

RESULTS

Out of 383 analysed students admitted in year 1999 to 1*' LF UK, 220 succeeded to

graduate and 163 failed. Detailed description of students by their academic success is

included in Table 1 and Table 2.

Table 1: Characteristics of students by their academic success at 1 LF UK

Succeeded (N=185) Failed (N=198)
Sex 145 Female 75 Male 108 Female 55 Male
Type of high school 212 Gymnasium 8 Other 136 Gymnasium 27 Other
Year of HS graduation (A1) 174 True 46 False 78 True 85 False
profile B+C+P (A2) 159 True 54 False 57 True 106 False
Czech graduation exam (A3) 172 True 48 False 144 True 19 False

Table 2: Descriptive statistics of GPA and AT predictors by academic success at 1 LF UK

mean SD Min max N | mean SD

Succeeded (V=220) Failed (/V=163)

min Max N

GPAm | 73.75 19.32 25.00 100.00 219| 65.19 19.41
GPAp | 8095 16.83 25.00 100.00 217| 69.67 18.69
GPAc | 83.58 14.76 37.50 100.00 217| 73.62 17.89
GPADb | 91.25 1093 5833 100.00 218| 82.51 15.06
GPAcz| 8222 14.17 43.75 100.00 220| 74.22 17.51

GPA 87.14 943 62.50 100.00 220| 79.26 12.71

25.00 100.00 161

25.00 100.00 161

33.33 100.00 160

43.75 100.00 154

31.25 100.00 163

47.50 100.00 163

ATc 72.54 1533 34.00 99.00 220| 64.28 14.37
ATb 82.08 11.56 51.00 99.00 220| 76.12 11.04

ATp 78.33 13.74 42.00 100.00 220| 69.77 13.82

27.00 97.00 163

51.00 99.00 163

35.00 100.00 163
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‘AT ‘232.94 37.00 166.00 298.00 220 210.18 32.87 166.00 295.00 163

min minimum value, max maximum value, SD standard deviation, GPA high-school grade-
point average, m mathematics, p physics, ¢ chemistry, b biology, ¢z Czech/Slovak language,

AT admission test
Relationship between different GPA and AT predictors

Pearson correlations between different GPA and ATs are displayed in Table 4. We can see that
ATs give quite different information about student than GPAs (low values of correlation coefficient
in upper right part). On the other hand, information given by different ATs is quite similar to each
other (high values in lower right part), and information given by single GPAs is similar to each

other, too (high values in upper left part).

Table 3: Pearson correlations between predictors

GPAm GPAp GPAc GPAb GPAcz GPA | ATc ATb ATp AT
GPAm| 1.00 079 0.75 064 0.70 084 | 024 019 019 023
GPAp .00 077 071 063 083 | 024 020 020 024
GPAc .00 071 068 082 | 024 022 0.17 024
GPAb .00 065 079 | 020 020 0.13 020
GPAcz .00 083 | 020 020 014 020
GPA 100 | 026 024 022 027
ATc .00 074 0.67 091
ATb 1.00  0.66  0.88
ATp 1.00  0.88
AT 1.00

GPA grade-point average, m mathematics, p physics, ¢ chemistry, b biology,
cz Czech/Slovak language, AT admission test

Dissimilarities between predictors are displayed in dendrogram of cluster analysis
(Figure 1). Measure of dissimilarity is the height at which they join a single group. Again,
we can see that ATs give different information about students' quality than information
given by GPAs. Looking more closely at dendrogram, beside big difference between ATs

and GPAs (two parts of dendrogram), inside ATs we can see a dissimilarity between

60



physics and other two AT subtests (biology and chemistry) which are not concentrated so
much on logical thinking but rather on memorizing. Similarly, GPAs in physics and
mathematics describing student’s logical thinking are the two most similar, connecting

further with chemistry and standing apart from biology and Czech/Slovak language.

Figure 1: Cluster analysis dendrogram.
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Optimal model for predicting study success

Having only scores from three admission tests ATc, ATp and ATb, we might look for
their optimal weights for prediction of academic success at 1** LF UK. Such model
accounts for 13% of the variability in academic success (Nagelkerke R*=0.128).
Nevertheless, we cannot reject the submodel of prediction of academic success by their
sum AT (p=0.498). Such submodel accounts for only slightly less variability (Nagelkerke
R’=0.124). Thus, equal weighting of subtests is reasonable.

Another question might arise - whether all three subtests are needed. Analysis show,
that important information is carried only by physics subtest which by itself explains 12%
of variability (Nagelkerke R*=0.115). Both other subtests — chemistry and biology may be

omitted without significant information loose (p=0.126).

Similar predictability (and even higher than AT) possesses also high-school
performance: total GPA accounts for 15% of the variability in success at 1% LF UK. The
same percentage of variability is explained by optimal combination of performance in

single subjects GPAc, GPAm, GPAp, GPAb and GPAcz.
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As was shown earlier, AT and GPA describe different parts of student abilities and
thus their combination should have better prediction ability than AT and GPA themselves.
Logistic regression for prediction of study success by combination of AT and GPA gives

model
Logit(P(success))=-7.745+0.015 AT +0.056 GPA (model 1)

According to this model, optimal weight of AT (with max. 300 points) to GPA (max
100 points) is 45% to 55%. This model accounts for 22% of the variability of success at 1*
LF UK.

Let us now try to find optimal predictor of student’s success in medical study based on
all accessible variables. All five categorical predictors mentioned in Table 1 and all ten
continuous predictors displayed in Table 2 were taken into the null model of logistic
regression for predicting probability of success in medical study. Automated stepwise
model selection was processed: in each step, one predictor was removed with aim to
maximize Akaike’s information criterion (AIC), criterion of optimal prediction which
penalizes number of predictors. Resulting model contains these variables: type of high
school, criterion A1 (year of graduation), criterion A2 (profile classes), admission test
score (AT), performance at high school represented by GPA and GPA,,.After removing
insignificant predictors — criterion on profile classes (highly dependent on type of the high
school and on GPA) and GPA,, (strongly correlated with total GPA) we get optimal model
for prediction of study success at 1*' LF UK:

Logit(P(success))=aop+a, (year=1999) + a,- (type of HS=G) + a3 AT + a4GPA (model 2)
with estimates given in Table 4.

Table 4 Coefficients of optimal model of prediction of success at 1 LF UK

Coefficient Estimate of a; | SE(a;) 7 p value

ay -8.973 | 1.255| -7.147 <0.001
a; (year =1999) 1.082| 0.279| 3.880 <0.001
a, (HS type =G) 1.164| 0.465| 2.502 0.012
a; (AT) 0.018| 0.004| 5.082 <0.001
ay (GPA) 0.042| 0.012] 3.638 <0.001
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SE standard error, Z test statistics, G Gymnasium

Model accounts for 31% of the variability in success. According to this model, optimal
weight of AT (with max. 300 points) to GPA (max. 100 points), criteria on year of
graduation (max. 1 point for year 1999) and type of high school (max. 1 point) is 46% to
35% to 10% to 9%. Compared to model 1, the impact of conditions on year of graduation

and type of high school is at the expense of lowered impact of GPA.

Current admission criteria

Current admission criteria to 1* LF UK were set up in 2001 more or less on the basis
of estimation and experiences of admission committee. Nevertheless, they greatly
correspond with results given in previous part of our analyses, where GPA, AT and
conditions A1 and A2 (dependent on GPA and type of high school) were selected as the

important ones for prediction of success.

Nevertheless acceptance to 1 LF UK is not decided by weighted sum of GPA, AT,
Al and A2. Instead, the best students according to GPA and satisfying conditions A1, A2
and A3 are given an offer to 1* LF UK without passing AT. And the AT score decides
only on admission of the rest of students. This saves costs for admission process and

encourages the students with best GPA to choose 1* LF UK.

New admission criteria led to quite different population of students from population
admitted in 1999 and earlier: students who might have been admitted today without
passing AT, may have not been admitted in 1999 - because of not passing AT, or even not

trying to pass AT.

In recent years, approximately 210 out of 450 available spaces are offered to students
with best GPA without requirement on passing AT. In year 1999, only 77 out of 383
analyzed students (20%) had GPA > 95, and only 32 students (8%) satisfied also the three
additional criteria and would be given an offer for 1 LF UK without AT today. As a
consequence, average GPA of students admitted in 1999 was probably somewhat worse
than the current one. Bearing this limitation in mind, in following we try to show, how the

current criteria for admission without AT improve the study success at 1% LF UK.
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In Fig. 2 we compare the current criterion for admission without AT (A1+A2+A3,
black line) with criteria not containing A1, A2, or A3. The higher the odds ratio OR is, the
more suitable is the criterion. For less strict GPA requirements, eliminating A3 (red line)
seems to be profitable, nevertheless for more strict GPA requirements (1*' LF UK requires
GPA>97) eliminating of condition A3 causes lowering of the odds ratio and thus the

current requirements A1+A2+A3 may be proved as reasonable.
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Figure 2: Comparison of criteria combinations involving different GPA limits on the basis of

logarithm of odds ratio.

DISCUSSION

In this study, preadmission grades (GPA) were shown to predict overall success in
medical study almost with the same accuracy (and even a bit higher) as admission tests.
This is true despite of existing differences between high schools and their

quality/difficulty.
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Admission tests and pre-admission grades were shown to describe different
dimensions of students’ abilities. While preadmission GPA describes long-term study
success and ability to succeed in wide scale of high-school subjects, as the opposite, the
admission tests cover only knowledge in profile subjects and are cross-sectional (measured
at the moment) and thus might be affected by many biases (caused by student’s actual
health condition, examination fever, nervousness etc.). On the other hand, they describe
student’s ability to learn large amount of information in limited time, which might be
crucial for future medical studies. And unlike GPA, which might be affected by school’s
quality/difficulty, the admission tests are equal for all students, or their equal difficulty can

be easily ensured in the case of more versions of the test.

Beside predictive validity of admission tests for 1 LF UK, also their incremental
validity was proved by this study, as required by McManus et al. (2011a) for psychometric
data reports. We have proved that admission tests give new information about students’
predispositions to succeed in medical study over information given by preadmission GPA.
Question remains, whether the incremental validity of current admission tests will be
proved also in future with respect to central leaving examinations, newly introduced in the
Czech Republic. There are doubts however, whether our current GCSE equivalent exam in
its present form will remain usable, with respect to aggregate subjects tested

for during medical college admission tests.

Also, it was shown that overall GPA describes ability to succeed in medical study with
the same accuracy as subject GPAs. Advantage of overall GPA is that it describes the
breadth of student's knowledge and that it should be less affected by the teacher effect.
Profile subjects nevertheless are of some importance: condition A2 was found to be

important.

Optimal model contained AT, GPA, conditions A1l and A2 and accounted for 30% of
variability of predicted value. In this sense we have also proved suitability of current
admission process. Instead of weighted sum of optimal predictors, the school offers places

to given number of applicants with best GPA and satisfying conditions A1, A2 and A3,
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while the rest of the students selected solely on the basis of AT. As an advantage of this
two-step process, 1*' LF UK saves money and also encourages talented students to study at
1* LF UK, particularly those who would not have even attempted to pass the difficult and
memorizing admission test. As a disadvantage, the two-step process is less accurate, since
either only GPA or only AT is used for selection of students but never both together. As a
consequence, possibilities of future analyses are limited due to data incompleteness.
Incorporating GPA as weighted score for the group of students who also took AT should

bring improvement of the selection process and more complete data.

In most of the studies concerning admission process, the study success comes from
practical reasons defined only by average GPA in the first years of medical study. Hoschl
and Kozeny (1997) looked for optimal predictor of academic performance in the first three
years of medical study and found associations in higher class of medical study to be
weaker. They explained this feature by the fact that in the first two years, the contact with
patients is still limited and the processing of theoretical knowledge constitutes the main
criterion for evaluating students’ performance. They concluded that admission committees
are interested in predicting probability of success or failure rather than estimating grade
point averages, which are primary of theoretical and illustrative significance only. In our
study, we fulfil recommendations given in mentioned work by analysing the overall
success in medical study. A great disadvantage of this approach is the fact that we had to
wait more than seven years; meanwhile the population of admitted students might have

changed as well as curriculum or admission criteria.

Optimal model for the prediction of study success in Hoschl and Kozeny (1997)
contained high-school GPA in physics and the admission subtest in physics. Kozeny and
Tisanska (2001) found mathematics to be the best high-school subject to predict success in
medical study. Both physics and mathematics involve logical thinking more than
memorizing. In our study, the difference of these two subjects from other subjects is
proved by cluster analysis. The admission test in physics was moreover the only one whose
removal from the admission test would cause significant loss of information. We assume,
that subtest in physics would have differed even more from other two subtests if the most

of the questions (or their analogous versions) were not published in advance. Published
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items cause the current admission test to 1* LF UK to be the test of willingness and ability

to memorize large amount of information.

Mentioned qualities are in view of further medical study necessary due to huge
volume of curriculum, and our analyses prove that they are of use at 1* LF UK.
Nevertheless, evolution of society and progress of information technologies in the last
twenty years raise doubts, whether the paradigm is still true. Strategy of large amount of
published items resulted from requirements on transparency of the admission process and
equal chances for all applicants. By oversatisfying these requirements we lose the
possibility to test logical thinking and ability to creatively apply the gained knowledge,

which should be crucial in further clinical praxis of medical graduates.

CONCLUSION

In spite of differences in the level, degree and standards secondary
schools of particular type may have, preadmission grades (GPA) were shown to predict
overall success in medical study almost with the same accuracy (and even a bit higher) as
admission tests (AT). While GPA accounted for about 15% of variability of predicted
value, single AT accounted for only 13%. Overall GPA was shown to have similar
predictive power as optimal combination of subject GPAs. Further it shows up that equal
weighting of the three admission subtests is optimal; nevertheless, chemistry and biology

subtests may be removed without significant loss of information.

AT and GPA were shown to describe different aspects of students’ abilities to

successfully graduate form medical school.

Incremental validity of admission tests over preadmission grades was proved; optimal
combination of AT and GPA explained 22% of variability of success. Adding information
on year of graduation and type of high school (which together with GPA strongly
influences fulfilment of conditions on profile classes) raised percentage of explained

variability to 31%.
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Current admission criteria to 1 LF UK are in agreement with findings of this study.
Offering places without AT to students with best pre-admission GPA is reasonable as well
as additional criteria on profile subjects and year of graduation. Better results might be

reached by incorporating GPA into admission process of all students.
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Abstract

Introduction: General aptitude test (GAT) was temporarily added to admission

process at the First Faculty of Medicine of Charles University in Prague (FFM).

Aims: To prove predictive validity of GAT and to compare it with validity of current

scientific knowledge test (ST). The added value of GAT was also examined.

Methods: Prediction validity was estimated by Pearson correlation within cohorts
(years 2002 — 2009) and by the correlation after each variable has been group-mean
centred for all cohorts together. Incremental validity was assessed by testing submodels in

linear and logistic regression models.

Results: The first year of studies is shown to be crucial for overall academic
performance at FFM. Although the predictive validity of GAT is significantly nonzero; it is
markedly lower than predictive validity of ST. Also, ST contributes significantly to the

proper selection of students, whereas the contribution of GAT can be inferred only in part.

Conclusion: We found similar relations concerning ST and GAT regardless if they

were observed in the Czech Republic or the United Kingdom.

70



Introduction

The selection of students for medical studies is an important task and it receives a
constant attention. Information on academic performance at secondary schools, entrance

exams, interviews and other methods are used in admission process.

The purpose of the admission procedure is to select students who will be able to
successfully complete their entire studies. Faulty selection leads to the ineffective use of
the teaching capacity of a school on the one hand, and to the loss of time of students spent
by studying in an unsuitable field on the other hand. In terms of schools, the losses
resulting from an incorrect choice are directly related to an economic loss. From the
perspective of students, a properly set admission procedure could help applicants
determine whether they have the necessary aptitude and ability for the demanding studies

(Kuncel, Ones et al. 2001).

Admission procedures at Czech faculties of medicine

All seven Czech faculties of medicine use some kind of scientific knowledge tests
(ST) containing items in physics (P), chemistry (C) and biology (B) in the admission
procedure. Some schools supplement the tests with an interview, interpretation of a text or
a general aptitude test (GAT), which is a test of intellectual aptitude similar to an

abbreviated IQ test.

In 2002, First Faculty of Medicine of Charles University in Prague (FFM), and in
subsequent years several other Czech medical schools, implemented the possibility of
admissions without having to take entrance exams but only based on outstanding
undergraduate grade point averages (UGPAs). Information about admission procedures for

the year 2010 at faculties of medicine in the Czech Republic is summarized in Table 1.
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Table 1: Admission procedures at faculties of medicine in the Czech Republic in 2010
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First Faculty of Medicine of Charles University in Prague 1 1 1 0 1 450 |3,374
Second Faculty of Medicine of Charles University in Prague 1 1 1 1 0 0 150 | 1,813
Third Faculty of Medicine of Charles University in Prague 1 0 0 1 1 1 155 | 1,413
Faculty of Medicine of Charles University in Hradec Kralové 1 1 0 0 0 1 165 | 1,415
Faculty of Medicine of Charles University in Pilsen 1 1 0 0 0 1 230 1,850
Faculty of Medicine of Palacky University in Olomouc 1 1 0 0 0 1 220 | 1,838
Faculty of medicine of Masaryk University in Brno 1 1 0 0 0 0 400 | 2,894

*The number of admitted students and applicants applies to study of general medicine in the national language.

Admission procedure at the First Faculty of Medicine in Prague

FFM is the largest of seven Czech faculties of medicine. Each year approximately 450
students, out of usually 3,500 applicants, are admitted to study general medicine in the

national language at this faculty.

Multiple choice tests from three scientific subjects have been used in admission
process at FFM since 1992. Before this, the admission procedure included interviews,
which since 1992 have been omitted from exams in order to eliminate all personal
influences. Items used in knowledge tests are created in scientific institutes of FFM.
Sample items are made public in advance in order to ensure equal access to study

materials.

In 2008, General Aptitude Test (GAT), with questions similar to those used in 1Q
tests, was experimentally added to ST. The GAT was developed at the Faculty of Arts of
Charles University in Prague. Unlike the ST measuring the knowledge of chemistry,
biology and physics, the new test focused on intellectual aptitude, particularly on logical

and analytical skills and spatial reasoning.
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The appropriateness of intellectual aptitude test was repeatedly questioned:

Both McManus and Emery (Emery and Bell 2009) (McManus, Ferguson et al. 2011)
point out the different contributions of knowledge and aptitude tests in Biomedical
Admissions Tests (BMATS) as predictors of academic performance. In their works authors
show that in BMAT, used in the UK, its Section 2, focusing on Scientific Knowledge and
Applications, correlates clearly better to grade point averages in the first and second year
of studies than Section 1 focusing on Aptitude and Skills. In their other work (Emery, Bell
et al. 2011) authors further show that in order to predict the grade point average in the first
year of studies at a university, Section 2 significantly contributes to the prediction while

Section 1 does not.

The appropriateness of the use of intelligence tests for the selection of candidates for
studying medicine in UK was discussed by McManus et al. (McManus, Powis et al. 2005).
They summarise previous findings (McManus, Smithers et al. 2003) and the conclusions of
other studies stating that “Since the 1970s, university achievement has been shown to be
predicted by A levels but not by intelligence tests” and that “Schools are introducing tests
of intellectual aptitude without evidence of appropriateness, accuracy, or added value,

making them open to legal challenge”.

Aims

The primary objective of this work is to compare the predictive validity of scientific
knowledge test (ST) and aptitude test (GAT) as parts of admission procedure for medical
study at FFM, and to decide, whether the two parts significantly contribute to the

prediction of the success of students’ study.

With reference to relevant works in UK we try to generalize our findings and to
discuss the appropriateness of both types of admission tests, which measure the different

skills and abilities of applicants.
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Methods

Admission tests

Since 1992 the admission procedure at FFM consists of written scientific knowledge
tests (ST). In order to ensure the equal chances of applicants, it was decided to make public
approximately 1,300 sample items for each scientific subtest (P, C, B) in advance. The
admission test then comprises these questions themselves or with a slight variation (e.g.

changes in the numerical values of examples or a change in the order of answers).

Admission test (AT) always has a total of 300 items. Until 2007 it was 100 randomly
selected multiple-choice items for each subtest of ST (Physics, Biology and Chemistry).
Since 2008, after the addition of GAT, the number of questions on knowledge tests was
reduced to 240 (80 for each subtest) and the GAT had 60 questions.

The test items allow to choose one or more correct answers from four possible
answers. A correct item is considered to be the one in which all of the correct answers are

marked.

The points acquired from individual subtests are added together and based on this the
final ranking of candidates is determined. Then, according to this ranking, the determined
number of the best applicants is admitted so as to fully utilize the capacity of a school, i.e.
in our case around 450 students. This number and admission test method applies to
students studying in the national language. Students studying concurrently in English are

counted separately and their admission procedure is different.

In 2002, FFM implemented the possibility of admitting some students based on their
undergraduate grade point averages (WUGPAs). The percentage of students admitted in this
manner gradually increased from 25% to the current approximately 33% of all admitted
students. We discuss this in detail with the comparison of the academic performance of
students admitted in both ways in a separate article (Martinkova, Stuka et al.). The
predictive abilities of admission tests (AT) and uGPAs have shown to be essentially
comparable. However, it seems that each method captures a different part of an applicant’s
abilities. A combination of both (AT and uGPA) would show significantly greater

predictive validity than either method alone.
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However, the comparison of grades at secondary schools is only possible at
comparable schools. Although most students come from Gymnasiums, whose difficulty
and curriculums are comparable, some applicants come from technical secondary schools,
which have different curriculums and levels of difficulty. Although there is an option of
implementing correction factors for the correction of uGPAs from technical secondary
schools, the values of correction factors could be the subject of disputes that are difficult to
resolve. Instead, supplementary criteria on students who want to be admitted without AT
based on their uGPAs were implemented (the completion of specific subjects to a given
extent, etc.) that de facto define the type of school. Admission tests serve to assess

students’ abilities regardless of the type of secondary school they attended.

In 2008, General aptitude test (GAT) was included in the set of admission tests at FFM
- an intellectual aptitude test, whose questions are similar to those used in IQ tests. It
comprises of 60 questions focusing on conceptual, spatial and numerical reasoning and
comes from the Department of Psychology, the Faculty of Arts of Charles University in
Prague. In the first year (2008), the GAT was added as a trial - it was not used for the
ranking of applicants. In 2009, the GAT was used for the selection of candidates for the

first time.

Academic performance

Studying medicine at faculties of medicine in the Czech Republic lasts six years.
However, during their studies many students use the opportunity to study abroad for one or
two semesters. Because in the assessment of tests it would be impractical to wait for the
completion of studies, an alternate criterion is used against which is examined the
predictive ability of admission tests - mostly the grade point average in the first year of
studies. In our case this premise is justified because the first years of studies are very
difficult: Figure 1 depicts the percentage of students who dropped out of the FFM in each
year of the study for students admitted in 2002 and 2003. Graduates are depicted in the
upper part and unsuccessful students in the lower part of the graph. In both years the

percentage of unsuccessful students (shown by the horizontal dividing line) is around 40%.
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Figure 1: Length of studies of successful and unsuccessful students admitted in 2002 and

2003

The course of the leaving study shows the difficulty of the first year. Most students
who drop out after failing do so within three months after the first year. Due to its high
difficulty level, the first year at this school can be perceived as part of the admission
procedure (Sulek and Hilser 2008). If the curriculum would change in order to avoid the
said phenomenon, it would be necessary to increase the capacity of the faculty in higher

(clinical) years so that it would be able to handle the non-reduced number of students.

Success in the first year is defined using information as to whether a student did not
drop out within 3 months of the official end of the first academic year, i.e. by December,
31st. Formally, the decisive date for measuring success should be October, 30th, because
the official end of the exam period ends on September, 30th, and a month is the statutory
period for handling an appeal, but in practice many appeals take place and if we wait until
the end of a relevant calendar year, we acquire much more accurate information as to

whether a student passed the year or not (see Figure 1).
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For a finer assessment of the success, we also use the overall grade point average in
the first year (GPA1). The required subjects are the same for all students during the first
year of study and over the years they changed very little. Required subjects included
Biophysics, Latin, Medical Informatics, Histology and Embryology, Anatomy, and a
Foreign Language. A student on an exam is graded with the grades of 1 (excellent) to 4
(failed). A student has the option of taking one regular examination and two re-sittings of
an examination of a given subject. The average was calculated from all attempts, and if a
student did not come to an examination, he received a 3 times failed grade for the purposes

of this analysis.

Data set

In this paper, we focus on applicants admitted to FFM in the years 2002 to 2009. We
included only applicants applying to the field of general medicine in Czech language, who
applied for admission to this faculty for the first time. In Table 2, we can see the number of
students who started the FFM in years 2002 — 2009 and were admitted based on admission
tests and based on uGPAs. For analysis in this work, only those who passed admission

tests were used.

Table 2: Number of students who were admitted to the field of general medicine

taught in Czech language at FFM and started the study

Year 2002 2003|2004 [2005 |2006 ]2007 2008 ]2009
Admitted | o100 g0 [286 (323|214 [261 |311
via a test

Admitted

e o |94 96 142|100 |99 99 115|155

The differences in the number of students in cohorts are due to changes in the
admission policies of FFM, for example, the varying number of students admitted solely
on the basis of their uGPA, as well as changes in other faculties (the expanding of
admission based on uGPA led to the multiple applications of the best students and an

increase in the number of students that finally did not start studies at a given faculty)
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The data set contains, among other, the following data about students concerning their

success in studies:
Current study status; date when study status came into being,
Academic year of admission

The grade point average of a given year (all general medicine students in a given

cohort have the same prescribed tests in their first years of studies),

Number of re-sitting examinations of subjects from which the grade point average is
calculated (each examination has one regular examination and two re-sittings of an

examination, therefore a total of 3 attempts)

Data on the number of points earned in each of four tests of the admission procedure
(ST and its subtests in Biology, Chemistry and Physics, and for cohorts 2008 and 2009 also
GAT).

Statistical analysis of data

Predictive validity of admission tests generally shows to what extent a given variable
is able to predict future success of a student in the university study. We assess the validity
of admission tests as the degree of dependence between individual admission subtests and
the grade point average during the first year of study (GPAIl). We use Pearson’s
correlation coefficient for measuring dependence in individual cohorts. For the overall
assessment of multiple cohorts, we calculate the correlation between admission tests and

the grade point average after each variable has been group-mean centred (Robinson 1950).

We assess incremental validity using testing submodels in regression models. We use
a linear regression model for modelling the dependence of GPAI1, and we use logistic
regression for modelling the dependence of success in the first year (dichotomous variable

dropped out / continued on).

Statistical analysis was performed and figures were plotted in free statistical
environment R (R _Development Core Team 2009), including its libraries multilevel

(Bliese 2008) and meta (Schwarzer 2010).
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Results

The values of the correlation coefficients between GPA1 and admission tests (GAT,
ST and its subtests C, P and B) are shown in Figure 2. We can conclude that the validity of
the tests varies within individual years. All correlations are significantly nonzero. Also,

there is a significant correlation for the GAT, but it is clearly the smallest.
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Figure 2: Validity of individual parts of the admission test for individual cohorts (years of

admission) ST - Scientific knowledge test, C — Chemistry test, P — Physics test, B —
Biology test, GAT - General aptitude test (IQ)
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In Table 3, the information from Figure 2 is summarized by computing the correlation
of AT and GPAI after each variable has been group-mean centred. The first column shows
correlations calculated from data of those admitted in the years 2002-2009). The second
column show correlation calculated solely from the years 2008-2009, for which we also
have available data from GAT. We got almost identical values using a meta-analysis

(Schwarzer 2010).

Table 3: Correlations of admission tests and GPAT1 after each variable has been group-

mean centred.

Admission test Years 2002-2009 Years 2008-2009
ST -0.30 -0.30

Subsets:

C -0.27 -0.25

P -0.29 -0.26

B -0.19%* -0.25

GAT -0.13

ST - Scientific knowledge test, C — Chemistry test, P — Physics test, B — Biology test,
GAT - General aptitude test (1Q)

*test from Biology, as is evident from Figure 2, shows poor results especially in

earlier years

Besides predictive validity, also incremental validity of tests was studied. For
assessing the incremental validity of the newly added GAT, we used only the cohorts
admitted in the years 2008 and 2009, for which we have GAT data available. When
predicting GPA1 by ST and by the newly implemented GAT, both of them significantly (p
< 0.001) contribute to the prediction. When predicting success in the first year of study
(dichotomous variable dropped out / continued on) only ST contribute significantly (p <

0.001) and effect of GAT was no longer significant (p = 0.286).
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Discussion

We noted that the substitution of the criteria of success of the entire length of studies
with the criteria of GPA1 of studies is acceptable especially because we know (Figure 1)

that success in the first year, in most cases, is decisive for the entire length of studies.

We proved that all parts of scientific knowledge test (Biology, Chemistry and Physics)
are beneficial for the proper selection of students. In comparison, the predictive validity of
the new GAT is lower and its contribution can be inferred only partially (it significantly
adds new information if we predict GPA1, however, if we predict actual success in the first

year of studies, its contribution is not significant).

It turns out that the predictive validity of individual tests varies between years. This is
due to the established methodology of the (random) selection of test items from the battery
of items, without taking into account their quality, ascertained via an item analysis. In
2007, we conducted an item analysis of the first round of admission tests that took place in
1999. The time interval of eight years, during which the admitted students had enough time
to complete their studies, enabled us to assess the actual validity of items (not only the
validity relative to the first year of studies). This item analysis showed that the quality of
questions varies widely from explicitly useful questions to questions that correlated
negatively with the entire results of studies, i.e. students who were unsuccessful in overall
studies were more likely to choose the right answer to the question (Stuka, Martinkova et

al.) (to be published).

If we compare the predictive validity of individual subtests, we see that the quality of
knowledge tests is comparable, although it greatly varies from year to year. The

contribution of the general aptitude test for the years 2008-2009 is considerably smaller.

Similar relations between tests were also found in schools in the UK (McManus,
Powis et al. 2005). Therefore, it seems that when assessing the appropriateness of tests, we
find similar relations regardless if they were observed in the Czech Republic or the United

Kingdom.
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Zavér

V literarni reSerSi jsme se zabyvali metodami vybéru uchazecli o vysokoskolské
studium se zvlaStnim pfihlédnutim k vybéru studenti mediciny. Kromé zavért, které jsme
jiz zminili v ptislusné kapitole stoji za vyzdvizeni rozdil, mezi znalostnimi testy jak jsou
pouzivany na 1. LF UK v Praze a znalostnimi testy znamymi napi. z Velké Britanie
(scientific knowledge test, soucast BMAT). V prvnim pifipad¢ jsou totiz testové otazky
pfedem zndmé a Casto i formulované tak, ze se testovany jedinec odpovedi radeji naudi.
V zahrani¢nich testech typu ,,scientific knowledge test™ se netestuje samotna znalost, ale
spiSe schopnost znalosti uplatnit. To je podstatny rozdil, ktery omezuje moznost aplikovat

zakonitosti zjisténé v zahrani¢i na nase pomery.

Otevienym problémem testovani uchazec¢t o studium na 1. LF UK je rovnéz absence
meéteni kvality testovych otazek. To je ve srovnani s metodikami pouzivanymi v zahrani¢ni

pomérné podstatna anomalie, kterou bude tfeba fesit.

V piedbézné studii jsme probrali pouzivané metodické postupy a ukazali jsme, Ze pii
hodnoceni vykonu na stfedni $kole, 1ze vyuzit kumulativnim informaci o stfedoskolskych
primé&rech, misto detailni znalosti znamek z jednotlivych pfedmétl, coZ ndm otevira cestu

pro hodnoceni ro¢niki, kde detailni informace jiz chybi.

V dalsi ¢asti prace jsme na datech studentl ptijatych ke studiu v roce 1999 studovali
jednotlivé prediktory celkového studijniho uspéchu a prokazali jsme, Ze studijni praméry
ze stfedni Skoly jsou stejné dobrym prediktorem jako vysledky znalostnich pfijimacich
testll a pfitom kazdd z téchto veli€in popisuje jinou dimenzi studentovych schopnosti.

Potencialni vyhoda plynouci z pouZiti obou metrik soucasné je evidentni.

V posledni cCasti analyzujeme piinos nové zavedeného testu VSeobecné studijni
pfipravenosti ve vztahu k diive zavedenym znalostnim testim. Prokézali jsme, vSechny
¢asti znalostniho testu (B, CH, F) jsou pfinosem pro spravny vybér studentl. Piinos testu
VSP je naproti tomu sporny. Je pfinosem pokud predikujeme v prvnim rocniku studijni
pramér, ale neni signifikantni, pokud predikujeme ve stejném roc¢niku studijni uspéch

(prosel / neprosel).

Do budoucna bychom se chtéli zabyvat i poloZzkovou analyzu testovych otazek a

moznosti vyuziti nové zavadénych statnich maturit jako jednoho z prediktort.

&3



Literatura:

ACER. (2011, 2011). "Undergraduate Medicine and Health Sciences Admission Test
(UMAT)." 2011, from
http://umatweb.acer.edu.au/images/infobook/UMAT _InfoBook.pdf.

Albanese, M. A., T. H. Kent, et al. (1977). "A comparison of the difficulty, reliability and
validity of complex multiple choice, multiple response and multiple true-false
items." Annu Conf Res Med Educ 16: 105-110.

Albanese, M. A., T. H. Kent, et al. (1979). "Cluing in multiple-choice test items with
combinations of correct responses." J Med Educ 54(12): 948-950.

Andél, M. (2010). Informace o studiu a pfijimacim fizeni pro akademicky rok 2011/2012.
Praha, Univerzita Karlova v Praze, 3. 1ékafska fakulta.

Andél, M. (2010). Vyro¢ni zprava 3. Iékatské fakulty za rok 2010. Praha, Univerzita
Karlova v Praze, 3. 1ékarska fakulta.

Andél, M., C. Hoschl, et al. (1993). "Jak se stane ze studenta mediciny dobry 1ékat."
Vesmir 72(5).

Beaujean, A. A., M. W. Firmin, et al. (2006). "Validation of the Frey and Detterman
(2004) 1Q prediction equations using the Reynolds Intellectual Assessment Scales."
Personality and individual differences 41(2): 353-357.

Beller, M. (1992). "Psychometric, Social and Political Issues in Admissions to Higher-
Education in Israel." International Journal of Psychology 27(3-4): 569-569.

BenShakhar, G., 1. Kiderman, et al. (1996). "Comparing the utility of two procedures for
admitting students to liberal arts: An application of decision-theoretic models."
Educational and Psychological Measurement 56(1): 90-107.

Bridgeman, B., L. McCamley-Jenkins, et al. (2000). Predictions of Freshman Grade-Point
Average From the Revised and Recentered SAT I: Reasoning Test. College Board
Research Report No. 2000-1. New York, College Entrance Examination Board.

Callahan, C. A., M. Hojat, et al. (2010). "The predictive validity of three versions of the
MCAT in relation to performance in medical school, residency, and licensing
examinations: a longitudinal study of 36 classes of Jefferson Medical College."
Acad Med 85(6): 980-987.

Clare, J. (1999). SAT — a simple way to grade students. The Daily Telegraph.

Coates, H. (2008). "Establishing the criterion validity of the Graduate Medical School
Admissions Test (GAMSAT)." Med Educ 42(10): 999-1006.

collegeboard.org. (2011). "What is the SAT?" Retrieved 6.7.2011, 2011, from
http://professionals.collegeboard.com/testing/sat.

Coumarbatch, J., L. Robinson, et al. (2010). "Strategies for Identifying Students at Risk for
USMLE Step 1 Failure." Family Medicine 42(2): 105-110.

Didier, T., C. D. Kreiter, et al. (2006). "Investigating the utility of a GPA institutional
adjustment index." Advances in Health Sciences Education 11(2): 145-153.

DomeSAT. (2009). "SAT Test Demographics by Income and Ethnicity." from
http://www.domesatreview.com/content/sat-test-demographics-income-and-
ethnicity.

Donnon, T., E. O. Paolucci, et al. (2007). "The predictive validity of the MCAT for
medical school performance and medical board licensing examinations: a meta-
analysis of the published research." Acad Med 82(1): 100-106.

Downing, S. A. (2002). "Threats to the validity of locally developed multiple-choice tests
in medical education: Construct-irrelevant variance and construct
underrepresentation." Advances in Health Sciences Education 7(3): 235-241.

84


http://umatweb.acer.edu.au/images/infobook/UMAT_InfoBook.pdf
http://professionals.collegeboard.com/testing/sat
http://www.domesatreview.com/content/sat-test-demographics-income-and-ethnicity
http://www.domesatreview.com/content/sat-test-demographics-income-and-ethnicity

Dusek, L. (2004). Lékatska fakulta MU: Analyza vysledku ptijimacich zkouSek 2003-4.
Brno, Institut biostatistiky a analyz, Masarykova univerzita: 39.

Emery, J. L. and J. F. Bell (2009). "The predictive validity of the BioMedical Admissions
Test for pre-clinical examination performance." Med Educ 43(6): 557-564.

Emery, J. L., J. F. Bell, et al. (2011). "The BioMedical Admissions Test for medical
student selection: issues of fairness and bias." Medical Teacher 33(1): 62-71.

Fernando, N., G. Prescott, et al. (2009). A comparison of the United Kingdom Clinical
Aptitude Test (UK-CAT) with a traditional admission selection process. Medical
Teacher, Taylor & Francis Ltd. 31: 1018-1023.

Frey, M. C. and D. K. Detterman (2004). "Scholastic assessment or g? The relationship
between the scholastic assessment test and general cognitive ability (vol 15, pg 373,
2004)." Psychological science 15(9): 641-641.

Gilbert, G. E., W. T. Basco, Jr., et al. (2002). "Predictive validity of the Medical College
Admissions Test Writing Sample for the United States medical licensing
examination steps 1 and 2." Adv Health Sci Educ Theory Pract 7(3): 191-200.

Hach, P. (2010). Od kdy mame piijimaci testy. C. Stuka. Praha, 1. LF UK Praha 1.

Hach, P., J. Kraml, et al. (1994). "V&domosti, inteligence, osobnost a ars medici." Vesmir
73(33): 2.

Hall, F. R. and B. A. Bailey (1992). "Correlating students' undergraduate science GPAs,
their MCAT scores, and the academic caliber of their undergraduate colleges with
their first-year academic performances across five classes at Dartmouth Medical
School." Acad Med 67(2): 121-123.

Havlova, M. (2010). "Informace o studiu a pfijimacim fizeni." from
http://www.1f2.cuni.cz/Studium/pr/informace.htm.

Hojat, M., B. D. Borenstein, et al. (1988). "Cognitive and noncognitive factors in
predicting the clinical performance of medical school graduates." J Med Educ
63(4): 323-325.

Hojat, M., M. Robeson, et al. (1993). "Students Psychosocial Characteristics as Predictors
of Academic-Performance in Medical-School." Academic Medicine 68(8): 635-
637.

Hojat, M., W. H. Vogel, et al. (1988). "Effects of Academic and Psychosocial Predictors of
Performance in Medical-School on Coefficients of Determination." Psychological
Reports 63(2): 383-394.

Jones, L. V. (1994). "Perspectives on Educational Testing: Discussion." Educational
Measurement: Issues and Practice 13(2): 28-30.

Julian, E. R. (2005). "Validity of the Medical College Admission Test for predicting
medical school performance." Acad Med 80(10): 910-917.

Kasal, P. (1997). "Problémy spojené se "zaskrtavacimi testy" ve vyuce." Pelikan -
Akademicky bulletin 2. 1ékatské fakulty.

Kennet-Cohen, T., S. Bronner, et al. (1999). The predictive validity of the components of
the process of selection of candidates for higher education in Israel, National
Institute of Testing and Evaluation (NITE): 25.

Kobrin, J. L., B. F. Patterson, et al. (2008). Validity of the SAT for Predicting First -Year
College Grade Point Average. Research Report No. 2008-5. New York, College
Board. 5: 10.

Kreiter, C. D. and Y. Kreiter (2007). "A validity generalization perspective on the ability
of undergraduate GPA and the medical college admission test to predict important
outcomes." Teach Learn Med 19(2): 95-100.

Lang, D. M. (2007). "Class Rank, GPA, and Valedictorians: How High Schools Rank
Students." American Secondary Education 35(2): 12.

85


http://www.lf2.cuni.cz/Studium/pr/informace.htm

Lech, J. C. (2007). The math—verbal achievement gap: Are we getting better at math, or are
the SAT questions getting easier? , Peabody College for Teachers of Vanderbilt
University.

Linova, M. (2011). "Ptehled o prabéhu pfijimaciho fizeni pro akademicky rok 2002/2003 -
2010/2011." from http://www.If1.cuni.cz/prehled-o-prubehu-prijimaciho-rizeni.

Lynch, B., R. MacKenzie, et al. (2009). "Does the UKCAT predict Year 1 performance in
medical school?" Medical Education 43(12): 1203-1209.

Margolis, M. J., B. E. Clauser, et al. (2010). "Validity evidence for USMLE examination
cut scores: results of a large-scale survey." Acad Med 85(10 Suppl): S93-97.

Martinkova, P., K. Zvéra, et al. (2009). Analyza zapisa studentl pfijatych v roce 2007 na
1. LF. Praha, 1. LF UK Praha: 10.

McCoubrie, P. and L. McKnight (2008). "Single best answer MCQs: a new format for the
FRCR part 2a exam." Clinical Radiology 63(5): 506-510.

McDonald, A. S., P. E. Newton, et al. (2001) "Aptitude Testing for University Entrance."
A Literature Revie.

McManus, I. C., E. Ferguson, et al. (2011). "Predictive validity of the Biomedical
Admissions Test: an evaluation and case study." Med Teach 33(1): 53-57.

McManus, I. C., D. A. Powis, et al. (2005). "Intellectual aptitude tests and A levels for
selecting UK school leaver entrants for medical school." British Medical Journal
331(7516): 555-559.

McManus, 1. C., E. Smithers, et al. (2003). "A levels and intelligence as predictors of
medical careers in UK doctors: 20 year prospective study." British Medical Journal
327(7407): 139-142.

MEDICS, G. (2005). "Launching medical careers." 2011, from
http://www.gapmedics.com.

Ptenosil, J. (2004, 2004). "Pfijimani studentt k fddnému studiu na Univerzité Karlove."
iFoérum, Z historie UK, 2004, from http://iforum.cuni.cz/IFORUM-471.html.

Refor, C. f. E. (1996). SAT Increase -- The Real Story, Part Il Washington, DC, The
Center for Education Refor.

Rothstein, R. (2002). Sums vs. Summarizing: SAT's Math-Verbal Gap. The New York
Times. NY.

Schneider, D. and N. Dorans (1999). Concordance Between SAT I and ACT Scores for
Individual Students. New York, College Boar.

Slezak, R. (2009). Vyroc¢ni zprava 2009, LF KH, Univerzita Karlova v Praze, Lékatska
fakulta v Hradci Kralové.

Stuka, C. and J. Klaschka (2003). Statistické vyhodnoceni pfijimaciho Fizeni a vysledkii ze
sttedni Skoly ve vztahu k tispéSnosti studia na vysoké Skole. XXVI. dny I¢€katské
biofyziky. Senohraby, Univerzita Karlova Praha, 1. 1¢kaiska fakulta. XXVI.

Topicova, V. (2011). Tabulka k pfijimacimu fizeni na lékaiskych fakultach v CR v roce
2010. C. Stuka. Praha, Studijni odd. 1.LF UK v Praze.

UKMS. (2011). "UK Medical Schools." 2011, from http://www.ukmedicalschools.com.

Vejrazka, M. (2011). Tvorba otézek piijimacich testii. C. Stuka. Praha.

Wainer, H. (1999). "Comparing the incomparable: an essay on the importance of big
assumptions and scant evidence." Educational Measurement: Issues and Practice
18(4): 6.

Yates, J. and D. James (2010). "The value of the UK Clinical Aptitude Test in predicting
pre-clinical performance: a prospective cohort study at Nottingham Medical
School." BMC Med Educ 10: 55.

Zeidner, M. (1986). "Are Scholastic Aptitude-Tests in Israel Biased Towards Arab
College-Student Candidates." Higher Education 15(5): 507-522.

86


http://www.lf1.cuni.cz/prehled-o-prubehu-prijimaciho-rizeni
http://www.gapmedics.com/
http://iforum.cuni.cz/IFORUM-471.html
http://www.ukmedicalschools.com/

Zima, T. (2008). Rad piijimaciho fizeni 1. 1ékaiské fakulty Univerzity Karlovy v Praze.
Praha, Univerzita Karlova v Praze, 1. 1ékafska fakulta.

87



