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Abstrakt

Vyuka chemie na zdravotnickych Skolach je v mnohych ohledech podobna vyuce na
jinych stfednich Skolach nechemického zaméteni, nicméné mnoZzstvi hodin vénovanych
chemii nasvédCuje spiSe tomu, Ze chemie patfi k podstatnym piredmétim. To, Ze se
jedna o védu pro zdravotnickou praxi dualezitou, dokazuje 1 fakt, ze na vysSich
a vysokych Skolach se zdravotnickym zaméfenim se chemie vyucuje také. Zakladem
této prace jsou autorCiny praktické zkusSenosti z dlouhodobého pisobeni na Stiedni

zdravotnické Skole a Vyssi odborné skole zdravotnické v Ostravé.

Hlavnim cilem prace bylo zjistit, zda jsou Zzaci schopni pouzivat své znalosti,
dovednosti a navyky ziskané studiem chemie v 1. a pfipadné v 2. ro¢niku stfedni Skoly
v odbornych souvislostech, které jsou velmi ¢asto propojeny s ptfirodnimi latkami. Cile

prace byly napliiovany pomoci vyzkumnych otdzek a stanovenych hypotéz.

Pro realizaci vyzkumu byla pouzita dotaznikovd metoda a dale pak pracovni listy
a védomostni didaktické testy, které vychazely zRVP a pouzivanych uéebnic. Zaci
zdravotnickych $kol byli rozdé€leni na kontrolni a experimentalni skupinu a byla pouzita
technika paralelnich skupin. Ziskané vysledky byly hodnoceny vedle sebe, pficemz
kontrolni skupina pracovala pouze s védomostnimi testy a experimentalni skupina méla
k dispozici také autorkou vytvofené pracovni listy. Statistickymi metodami se
posuzovaly dosazené vysledky obou skupin ve védomostnich testech a hodnotilo se, zda
jsou rozdily statisticky vyznamné a zda je pro Zaky prokazatelny piinos pracovnich
listd. Experimentalni skupina se navic podilela na hodnoceni pfedloZzenych pracovnich
listd. Na zaklad¢ jejich hodnoceni byly stanoveny zavéry o oblibenosti raznych typt

uloh.

Cely vyzkum byl doplnén mapovanim nézori uciteli chemie na zdravotnickych Skolach

o dostupnosti a vhodnosti vyukovych material vyskytujicich se na trhu
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Abstract

Tuition of chemistry at medical schools is in many aspects similar to tuition at other
secondary schools without focus on chemistry. Nevertheless number of lessons
dedicated to chemistry rather proves that chemistry belongs to the essential subjects.
The fact that this science is important for medical praxis is supported by the argument
that chemistry is taught also at training colleges and universities with medical focus.
The ground for the thesis is made by authors real experience gained from long-term

work at Secondary Medical School and Training Medical College in Ostrava.

As the main goal of the work we set to find out if the students are capable of using their
knowledge, skills and habits gained by studying chemistry in the first or potentially
second year of the secondary school in professional contexts, which is very often linked
to nature compounds. The goals were achieved by research inquiries and stated

hypotheses.

For the research the questionnaire method was applied and further on also the
worksheets and knowledge-focused didactic test which had its base in Framework Study
Programme and textbooks in use. Student of medical schools were divided into the
checking and experimental group, then the technique of parallel groups was applied.
Obtained results were assessed as parallel, whereas the checking group worked only
with the didactic tests and the experimental group had also the worksheets (processed
by the author of thesis) at their disposal. The results of tests were assessed by statistic
methods; there was evaluated if the differences throughout the groups are statistically
significant and if there can be proved benefit of the worksheets for the students.
Moreover the experimental group took part in evaluation of the worksheets. Based on

their evaluation there were made conclusions on preferences of different types of tasks.

All the research was completed by mapping of medical school teachers” opinions on

accessibility and suitability of textbooks on the market.



1 Uvod

Zdravotnické Skoly patfi mezi stiedni odborné Skoly, kde vyuka probiha na zaklade
zavaznych Ramcoveé vzdélavacich programi. Tyto dokumenty slouzi jako zaklad pro
tvorbu jednotlivych Skolnich vzdélavacich programi, které byly vypracovany pro
vsechny obory stfedoskolského studia. Vyuka na téchto Skolach je ¢lenéna do dil¢ich
oblasti, jako je Jazykové vzdélavani a komunikace, Spolecenskovédni vzdélavani,
Pfirodovédné vzdélavani, Matematické vzdélavani, Estetické vzdélavani, Vzdélavani
pro zdravi, Vzdélavani v informacnich a komunikacnich technologiich, Ekonomické
vzdélavani a Odborné vzdelavani. Ve vztahu k tématu této prace je podstatna oblast
prirodovédného vzdélavani. Mezi predméty patiici do této kategorie patii biologie

a ekologie, fyzika a chemie.

Pfi bliz§Sim studiu hodinovych dotaci jednotlivych pfedméti v piirodovédné oblasti,
zvlasté chemie, nelze stfedni zdravotnické Skoly zatadit ani mezi stfedni odborné Skoly
chemického zameéteni ani mezi stfedni odborné skoly nechemického zaméreni. Nekteré
obory maji hodinovou dotaci chemie relativné vysokou ve vztahu k poc¢tu hodin chemie
na nechemickych Skolach a z druhého pohledu zase nizkou ve vztahu k hodinovym
dotacim na chemickych skolach. Lze tedy konstatovat, ze vyuka na tomto typu Skoly se
nachdzi na rozhrani mezi obéma vyse zminovanymi typy Skol. Dilezitost chemie na
zdravotnickych Skolach dokazuje také fakt, Zze na vysSich a vysokych zdravotnickych
Skolach se chemie, ¢i ji podobné predméty, vyucuji v nékterych oborech (napiiklad
Diplomovany nutri¢ni terapeut, Diplomovany zdravotnicky laborant) ve vSech

roénicich.

Pro velké mnozstvi zakt patii pfirodovédné piedméty k velkym stras§dklim, mnozi
znich si nedokazi ptedstavit, jaké vyuziti maji v jejich oboru. Z tohoto divodu je
problém zaky dostate¢nd motivovat ke studiu. Reseni by mohlo byt skryto v zajimavém
a nazorném propojeni uciva s praxi. Jednou z moznosti, jak toho dosdhnout je aplikovat

pii vyuce didaktické zasady, zvlasté zasadu propojeni teorie s praxi.
2 Cile prace

Hlavnim cilem prace je zjistit, zda jsou zaci schopni pouzivat své znalosti, dovednosti
a navyky ziskané studiem chemie v 1. a pfipadn¢ v 2. ro¢niku stiedni Skoly v odbornych

souvislostech, které jsou velmi Casto propojeny s ptirodnimi latkami. Ke splnéni



hlavniho cile budou pouzity cile dil¢i, které spocivaji v hledani odpovedi na nésledujici

vyzkumné otazky:

1. Lisi se Skolni vzdélavaci programy pro vybrané obory vyuc¢ované na zdravotnickych

skolach?

2. Které ucebnice a jakym zplisobem se ve vyuce chemie pouzivaji, a jaké je jejich

vyuziti v ramci domdci ptipravy?

3. Jaké metody vyuky chemie se na zdravotnickych Skolach pouZivaji? Jsou zatazeny

do vyuky chemie laboratorni prace? Pokud ano, v jakém rozsahu?

4. Jsou materidly pouzivané pro vyuku chemie dostate¢né provazané s praxi? Jsou zaci

schopni aplikovat ziskané znalosti do své zdravotnické praxe?
5. Jaké ulohy Zaci preferuji v pracovnich listech?
Cile prace budou realizovany prostiednictvim nasledujicich krok:

e Prostudovat ramcove vzdélavaci programy prirodovédného vzd€lavani pro stfedni
zdravotnické Skoly a nasledn¢ skolni vzdélavaci programy vybranych skol.

e Analyzovat ucebnic pouzivané na tomto typu skol.

e  Ov¢tit znalosti a dovednosti zakli formou teoretickych vykonovych testt.

e Navrhnout feSeni na zlepSeni stavajiciho stavu (tvorba pracovnich list, vyuziti

motivacnich prvki apod.)

V ramci vyzkumu bude realizovdna dotaznikovd metoda, rozhovor a védomostni
didaktické testy. Bude pouzita metoda experimentu, kdy Zéci, navstévujici jednotlivé
zdravotnické Skoly, budou rozdéleni do dvou skupin - kontrolni a experimentélni.
Kontrolni skupina bude pracovat pouze s védomostnimi didaktickymi testy
a experimentalni skupina bude mit pfed vyplnénim testu k dispozici jesté pracovni listy.
Hypoteticky lze ptfedpokladat, Ze pouziti pracovnich listi bude mit pozitivni vliv na
vykony zaki. Cilem je viak zjistit, zda je tomu skute¢né tak a zakiim SZS jsou pracovni
listy dobrym pomocnikem pfi studiu (tato didaktickd pomticka neni na SZS pouzivana
nebo jen zcela minimalng). Disertacni prace bude také obsahovat kratky prizkum
pouzivanych ucebnic na zdravotnické Skole a jejich stru¢nou analyzu. Vystupem této
prace bude sada pracovnich listi zamétenych na ptirodni latky, ve kterych zaci piimo
uvidi konkrétni propojeni chemie se svou odbornosti, ptipadné propojeni s béZnym

civilnim zivotem.



3 Material a metodika

Pro realizaci tohoto vyzkumu byl sestaven v 1. fazi dotaznik a v navazujici fazi byly

piipraveny pracovni listy a védomostni testy.

V 1. fazi vyzkumu bylo osloveno 42 sttednich zdravotnickych $kol napfi¢ celou Ceskou
republikou. Do vyzkumu se zapojilo jedenact vyucujicich chemie a jejich zakt
Vyzkumnym nastrojem byl vtomto pifipadé¢ dotaznik, ktery obsahoval
12 polytomickych a 1 otevienou polozku. Administrace byla provedena elektronickou
cestou a dotaznik byl zaktim dostupny od ¢ervna do fijna 2015. Vyzkumu se zic¢astnilo
celkem 176 respondentii (zakl) a navratnost vyplnéni dotaznikd byla 69,3 % (zjisténo
jako pomér poctu dokoncenych dotaznikli ke spusténym dotazniktim). Tento dotaznik
poskytl odpovédi na otazky tykajici se vyuky chemie na zdravotnickych Skolach a stal

se odrazovym miistkem pro dalsi praci v této oblasti.

Druha faze vyzkumu se sklddala z prace s pracovnimi listy a obsahovala také znalostni
testy. Realizace celé faze probihala prevazné online formou. Do vyzkumu byly
zapojeny zdravotnické Skoly zcelé Ceské republiky. Jednalo se celkem
0 53 zdravotnickych Skol, které poskytuji vzdélavani alespont v jednom zdravotnickém
oboru zakon¢eném maturitni zkouskou, tedy oboru s M-kodem. Skoly byly rovnomémé
rozdéleny do dvou skupin, kontrolni a experimentalni, pficemz pfti rozdéleni hraly roli
nabizené obory a také lokalita. Zaci z kontrolni skupiny vypliiovali po probrani
konkrétni kapitoly uéitelem pouze znalostni test. Zaci z experimentalni skupiny méli
k dispozici pracovni list, ktery se tykal konkrétniho tématu a byl jim k dispozici po té,
co probrali kapitolu ve Skole. Po jeho zpracovani také vyplnovali znalostni test.
Soucasti testu byly vzdy i polozky zjistujici fakta, a to otazky na pohlavi, studovany
obor, kraj a také otdzky tykajici se klasifikace z chemie. Poté jiZ Zaci odpovidali na
15 testovych otazek. Zaci z experimentalni skupiny méli odpovédét i na otazky tykajici
se predlozenych pracovnich listli. Pro doplnéni tématu byly pfipraveny i otazky pro
pedagogy. Opét byly dostupné online formou. Realizace této faze probihala v terminu
duben - ¢erven 2017. Toto obdobi bylo zvoleno zdmérn€, nebot’ zohledilovalo rozvrzeni
uciva chemie. Piedkladané pracovni listy byly navrzeny tak, aby s nimi mohli zaci
pracovat vramci samostudia, ¢i domaci piipravy. Stejné tak znalostni testy byly

piistupny pies webové rozhrani zdkiim z domu.



Pro hodnoceni testi byly pouzity zékladni charakteristiky testovych uloh - hodnoceni
obtiznosti ulohy a tetrachoricky koeficient citlivosti. V rdmci vyzkumu byly stanoveny
také hypotézy, které byly hodnoceny na zakladé¢ vysledkli ziskanych - testem
vyznamnosti rozdilu dvou rozptyld (F-test), testem vyznamnosti rozdilu dvou
vybérovych primért (t-test), Kendallovym koeficientem shody a testem dobré shody
chi-kvadrat.

4 Diskuze vysledkii

Problematika vyuky chemie na zdravotnické Skole je téma, které zatim nebylo v ramci
zadnych vyzkumu Sifeji rozpracovano. Z tohoto divodu neni mozné vysledky ziskané
v ramci diserta¢ni prace konfrontovat s jinymi zavéry. Existuji sice vyzkumy, které se
zabyvaji vyukou chemie na stiednich odbornych $kolach, napiiklad prace Ctrnactové
a Zajicka (2010)', Ruska (2011, 2013)**, nicméné vétsina obord zde vyudovanych ma
mnohem niz8i hodinové dotace chemie nez je tomu na zdravotnickych Skolach a také se
u absolventli téchto obort nepfedpokladd dalsi chemické, ¢i jiné piirodovédné
vzdélavani.

Disertacni prace se zabyva problematikou vyuky chemie na zdravotnickych Skolach
v Ceské republice. Autorka na tomto typu $kol pracuje a informace z praxe se staly
soucasti a podkladem pro formulaci vyzkumného problému. Prace se zabyva schopnosti
zakl aplikovat znalosti ziskané pfi studiu chemie do odpovédi na konkrétni otazky
zamétené na zdravotnictvi. Rozsah pozadovanych znalosti byl stanoven dle RVP. Do
hlavni ¢asti vyzkumu bylo zapojeni Zaci oboru zdravotnicky asistent, nutricni asistent
a laboratorni asistent. VSechny tyto obory maji RVP chemie nastaveny ve stejném
rozsahu, byt’ vyuziti chemie se napfi¢ jednotlivymi obory lisi. Specifikum téchto obort
spoc¢ivd v pracovni naplni jednotlivych zdravotnickych pracovniki. Na zaklad¢
zkusenosti vyucujicich, byly vypracovany SVP , které zohlediiuji ve viech pfedmétech

propojeni s praxi.

" CTRNACTOVA, Hana a Jiti ZAJICEK. Vyuka chemie: Soucasné $kolstvi a vyuka chemie v Ceské
republice. Chemické listy [online]. 2010, 104(8), 811-818 [cit. 2017-09-26]. ISSN 1213-7103.

Dostupné z: http://www.chemicke-listy.cz/docs/full/2010_08 811-818.pdf

’RUSEK, Martin. Postoj zékii k piedmétu chemie na stiednich odbornych skolach. Scientia in
educatione[online]. 2011, 2(2), 23-37 [cit. 2017-09-10]. ISSN 1804-7106. Dostupné z:
http://www.scied.cz/index.php/scied/article/view/2 1

3 RUSEK, Martin. Vliv vyuky na postoje zakt SOS k chemii. Scientia in educatione [online]. 2013, 4(1),
33-47 [cit. 2017-10-06]. ISSN 1804-7106. Dostupné z:
http://www.scied.cz/index.php/scied/article/view/43/41
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Obor zdravotnicky asistent je obor, ktery méa nejmensi zjevné propojeni praxe s chemii.
Z4ci uplatiiuji znalosti z chemie hlavné pti fedéni roztoktl v pfedmétech oSetfovatelstvi,
oSetfovatelské postupy a v dalSich. V pribéhu studia se také setkaji v rGznych
predmétech s biochemii, kterd je vSak vice rozvijena pfedevsim v navazujicim studiu na

vvvvv

chemie u oboru ZA se pohybuje mezi 3 - 4 hodinami za studium.

Z4ci oboru laboratorni asistent patii mezi ty, ktefi maji za zmitiovanych oborti nejvétsi
hodinovou dotaci chemie. Kromé zékladniho chemického bloku, ktery je realizovan
v prvnich dvou ro¢nicich, maji Zaci jesté dalsi chemické pfedméty - analytickou chemii,
biochemii, klinickou biochemii a mnohdy i fyzikalni chemii. Chemie patii ke stézejnim
pfedmétim celého studia a to nejen na stiedni Skole, ale také v navazujicim studiu na
vy$§i a vysoké Skole. Hodinové dotace veénované chemii se pohybuji mezi

6 - 10 hodinami za studium.

Poslednim analyzovanym oborem byl obor nutri¢ni asistent. Hodinova dotace chemie se
u tohoto oboru pohybuje kolem 4 hodin za studium. Nutricni asistenti maji ve
vzdélavacim planu kromé chemie obecné, anorganické a organické také biochemii
a potravinarskou chemii. V navazujicim studiu na vyssi a vysoké Skole maji tito studenti
pak také chemii v jiZ zminénych zamétenich.

Pfi vyuce chemie, kterd patii do oblasti pfirodovédného vzdélavani, jsou kladeny dirazy
na mezipfedmétové vztahy. Nejednd se jen o propojeni s biologii a fyzikou, které jsou
také soucasti piirodovédného vzdélani, ale je moZné nalézt propojeni takeé
s matematikou (zdkladni vypocty). Zapomenout vSak nelze ani na propojeni
s odbornymi pfedméty. Jak bylo uvedeno vySe, jedna se o oSetfovatelstvi,

oSetfovatelské postupy, biochemie, klinickd biochemie, potravinaiska chemie a dalsi.

4.1 Diskuze k prvni fazi vyzkumu

Disertacni prace byla realizovina ve dvou na sebe navazujicich krocich.
Zamérem prvni faze vyzkumu, do které se zapojilo 176 zaka oboru laboratorni asistent
a zdravotnicky asistent, bylo zjistit, jaky nazor maji zaci na vyuziti chemie v praxi, jaké
vyukové metody preferuji a jaké metody jsou redlné ve vyuce pouzivany. Vysledky této

faze poskytly odpovéd’ na nasledujici vyzkumné otazky.



O;: Jaky nazor maji Zaci zdravotnickych Skol, v zavislosti na studovaném oboru,

na vyuziti u¢iva chemie ve zdravotnické praxi?

Pti vyhodnoceni odpovédi z dotazniku, ktery byl k této Casti vyzkumu sestaven, bylo
jednoznacné prokazano, ze zaci vnimaji dulezitost chemie pro jejich budouci povolani.
Pozitivné¢ odpovédélo ptes 97 % respondentli u oboru laboratorni asistent a 77,8 %
respondentli u oboru zdravotnicky asistent, negativn€ odpovédélo 1,47 % u oboru
laboratorni asistent a 3,7 % u oboru zdravotnicky asistent. Uplatnéni chemie v oboru
nezaznamenalo 1,47 % zaka oboru laboratorni asistent a 18,52 % zakt oboru
zdravotnicky asistent. Dulezitym faktorem, ktery ovliviiuje odpovédi laboratornich
asistentil je jisté fakt, Ze tito Zaci maji od zacatku studia mnohem vice chemie nejen
v teoretické roving, ale také vroviné praktické. Zdravotnicti asistenti maji vyuku
realizovanou spiSe teoretickou formou a praktickd laboratorni cvieni jsou na vétSiné

Skol v mensSing.

0;: Jak jsou vyuzivany ucebnice ve vyuce chemie a jaka je jejich provazanost se

zdravotnickou praxi?

V dotaznikovém Setfeni bylo zjiSténo, ze 29 % z 68 laboratornich asistent a 22 % ze
108 zdravotnickych asistenti zapojenych do Setfeni, ve vyuce nepouziva zadné vyukové
materidly. Ostatni respondenti zminili vyuziti vyukovych materialii ve vyuce, pficemz
57 % znich uvedlo pfimo vyuZiti u€ebnic. Vétsi propojeni chemie s praxi vnimali
v uCebnicich laboratorni asistenti, naproti tomu zadné propojeni vnimalo vice
zdravotnickych asistenti. Malé propojeni uvadélo 38 % laboratornich asistenta a 43,5 %

zdravotnickych asistentul.

O3: Existuje shoda v metodach, které preferuji Zaci a které pouZzivaji ucitelé?

Jak jiz bylo zminéno dfive, je potfeba zaky zaujmout a pro ptirodovédné vzdelavani
nadchnout. Zaci maji predstavy o tom, jaké metody by ve vyuce uvitali, nicméné jejich
nazory nekoresponduji stim, jaké metody vyuZivaji ve vyuce pedagogové. Zaci
preferuji metody ndzorné a praktické, kdezto ve vyuce se setkavaji ze strany vyucujicich

pievazné s metodami slovnimi.



V névaznosti na vyzkumnou otazku O3 byla formulovéana hypotéza H;.
H;: Cetnosti Zaki, ktefi preferuji vyjmenované vyukové metody, jsou rozdilné.

Jejim testovanim proti nulové hypotéze bylo potvrzeno, Ze rozdily mezi ¢etnostmi, které
byly stanoveny pro jednotlivé metody, jsou statisticky vyznamné na hlading
vyznamnosti 5 %. Nejvice preferovanymi metodami u Zzakl jsou metody nazorné

a nejméné metody slovni.

Pfi komplexnim pohledu na odpovédi respondentti lze konstatovat, ze chemii
laboratorni asistenti vnimaji v celkovém méftitku pozitivnéji nez zdravotnicti asistenti.
Vidi totiZ jeji v&t§i uplatnéni ve své praxi a rozsahlejsi propojeni. Zaci obou obort se pii
dotazu na preferenci vyukovych metod pfiklonili k metoddm nézornym, avsak ve vyuce
se ze strany pedagogl setkdvaji spiSe s metodami slovnimi. Respondenti se shodli také
na tom, zZe by uvitali vice chemickych materidli se zdravotnickou tématikou, napf.

pracovni listy.

Soucasti tohoto vyzkumu bylo také hodnoceni frekventovanych ucebnic. Mezi
nejcastéji pouzivané patii ucebnice autori Honzy, Marecka ,,Chemie pro ctyileta
gymnazia®“, v provedenych studiich je tato ucebnice povazovana za vyhovujici
z pohledu rozsahu a diferenciace u¢iva, nicmén¢ nejsou v ni uplatnény mezipredmétové
vztahy. Mimo uéebnice Odstr¢ila ,,Chemie pro zdravotnické Skoly L. a II. dil* nejsou na
trhu dostupné dalsi ucebnice, které by se vénovaly pfimo vyuce chemie na zdravotnické
Skole. Toto povazuji pedagogové, hlavné vSeobecné - vzdé€lavajici, za problém, nebot’
zafazeni chemie do konkrétniho zdravotnického oboru musi dohledédvat a studovat sami.
Uvitali by tedy pracovni listy, kde se toto propojeni objevi. Toto zjisténi se stalo

vychozim bodem pro dalsi fazi vyzkumu.

4.2 Diskuze k druhé fazi vyzkumu

Ve druhé fazi vyzkumu byly pouzity pracovni listy a védomostni didaktické testy, které
autorka sama sestavila. Cela realizace probihala online formou z toho diivodu, aby byli
spolupracujici pedagogové co nejméné =zatizeni. Do vyzkumu bylo zapojeno
53 zdravotnicky $kol z celé Ceské republiky. Jako téma testll a pracovnich listd byly
zvoleny pfirodni latky, konkrétné sacharidy, lipidy, bilkoviny a vitaminy. Toto téma
bylo zvoleno k pfihlédnutim k zaméteni zdravotnickych Skol a také na zaklade

vyzkumu Ruska (2013), z kterého vyplynulo, Ze Zédky na stfednich odbornych Skoléch,
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kromé& laboratornich praci a pokusii nejvice zaujala témata, kterd spadaji do okruhu

,.praktické poznatky do Zivota“.*

Respondenti byli rozdéleni do dvou skupin - kontrolni a experimentalni. Experimentalni
skupina pracovala s pracovnimi listy a poté vyplhovala test, kontrolni skupina
vypliiovala pouze védomostni test. Zaci obou skupin méli testy piistupné online
zpiisobem poté, co dané téma probrali ve vyuce. Predpokladem, ktery se v rdmci prace
potvrdil, bylo, Ze zaci, ktefi méli k dispozici pracovni list, dosahli v testu lepSiho
hodnoceni. Predpoklad vychazel z autor¢inych zkusenosti s vyukou na tomto typu skoly
a také z vyzkumu realizovaném Slégrovou (1993), zjehoz vysledki je ziejmé, Ze
vhodné pfipraveny pracovni list mlze ovlivnit kvalitu dosazenych dovednosti
a védomosti zaka.’

V této fazi vyzkumu byly stanoveny nasledujici hypotézy a vyzkumné otazky, které se
zabyvaly nejen srovnanim uspésnosti zaka obou skupin v jednotlivych testech, ale také
hodnocenim pracovnich listi a preferencemi zdkid ve vztahu k Glohdm pouZitym

v téchto listech.

O4: Je mozZné identifikovat rozdily mezi kontrolni a experimentalni skupinou Zaki

ve vysledcich jednotlivych védomostnich didaktickych testi?

H,: Primérny pocet bodii dosaZenych v testu z bilkovin se bude v obou skupinach

(mysleno kontrolni a experimentalni) lisit.

Hj;: Primérny pocet bodi dosaZenych v testu z lipidi se bude v obou skupinach
lisit.

H4: Primérny pocet bodii dosaZenych v testu ze sacharidii se bude v obou
skupinach lisit.

Hs: Priimérny pocet bodi dosaZenych v testu z vitamini se bude v obou skupinach
lisit.

Testovanim byly hypotézy H, - Hs statisticky potvrzeny na hladiné vyznamnosti 5 %.

Oveéfeni hypotéz probéhlo F-testem a t-testem. Jednotlivé parametry testovych kritérii

a vysledky testovani jsou uvedeny v tabulce (Tab. 1).

* RUSEK, ref. 3
> SLEGROVA, Yvona. Vyznam pracovnich listii pfi nicviku dovednosti zakii. Pedagogika: casopis pro
vedy o vzdélavani a vychové. 1993, XLIII(2), 191-196.
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Tab. 1 Parametry pro statistické testovani hypotéz (F-test, t-test)

F-test t-test zaver

zaver zaver testovani

F Fleri F-testu t it t-testu

Bilkoviny | 1,217 | 0,673 F > Fiie -5,044 | 1,972 t| >tiit | Hp potvrzena

Lipidy 1,969 | 0,673 F > Fiit -7,042 | 1,972 > tiie | Hj potvrzena

t
Sacharidy | 2,253 | 0,673 F > Fiit -4,973 1 1,972 t| > tiie | Ha potvrzena
Vitaminy | 1,080 | 0,673 F > Fuie -3,216 | 1,972 t| >tiit | Hs potvrzena

Po vyhodnoceni hypotéz H2 - HS5, bylo mozno zformulovat odpovéd’ na tvodni
vyzkumnou otazku ,.Je mozné identifikovat rozdily mezi kontrolni a experimentdlni

skupinou Zakii ve vysledcich jednotlivych vedomostnich didaktickych testii?*

Vzhledem k tomu, ze hypotézy byly ve vSech pfipadech potvrzeny, je mozné
identifikovat rozdily mezi kontrolni a experimentalni skupinou zakit ve vysledcich

védomostnich didaktickych testt.

V tabulce (Tab. 2) jsou pro ptehlednost uvedeny jednotlivé primérné hodnoty bodua

dosazené¢ kontrolni a experimentalni skupinou.

Tab. 2 Srovnani primérného po¢tu bodii dosaZeného v testech u kontrolni a experimentalni skupiny

Skupina Primérny pocet bodi dosazenych v testech:
Bilkoviny Lipidy Sacharidy Vitaminy
Kontrolni 7,85 8,91 9,13 10,89
Experimentalni 10,77 12,32 11,37 12,55
Bodovy ptirtstek 2,92 3,41 2,24 1,66
% nartst 37,19 38,27 24,53 15,24

Jak je z vysledkt patrné, ve vSech fesenych testech dosahli zaci experimentalni skupiny
lepsich vysledkt. Tito zaci pracovali s pracovnimi listy az po probrani uciva, tedy ve
fazi fixace ucCiva. Vzhledem k ustalenému pojeti fazi vyuCovaciho procesu lze
predpokladat, ze fixace uciva prob¢hla v obou skupindch zakl, nicméné pii pouzivani
pracovnich listd zaci provadéli fixaci uvédomeéle a svym vlastnim tempem, méla tedy
pro né vEtsi pozitivni vyznam, coZ se nasledné projevilo v testech. Podobny trend

s dosazenim lepsich vysledki pfi pouZiti pracovnich listd 1ze sledovat i v zahraniéi.®

8 BAKIRCI, Hasan et al. The effects of simulation technique and worksheets on formal operational stage
in science and technology lessons. Procedia Social and Behavioral Sciences. 2011, (15),
1462-1469. Dostupné také z: http://www.sciencedirect.com/science/article/pii/S1877042811004903
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Tab. 3 Priimérné hodnoceni Zikii na konci 1. ro¢niku - srovnani kontrolni a experimentalni skupiny

Skupina Bilkoviny Lipidy Sacharidy Vitaminy
Kontrolni 2,41 2,38 2,36 2,41
Experimentalni 2,58 2,46 2,69 2,40

Z tabulky (Tab. 3) je patrné, ze ob& hodnocené skupiny mély vzdy pfiblizn¢ stejné
primérné hodnoceni z chemie na konci 1. ro¢niku, dokonce experimentdlni skupina
mela hodnoceni nepatrné hors$i, neni tedy mozné ptisuzovat lepsi vysledky dosazené

v textu lepSimu Skolnimu prospéchu.

Nejvétsiho zlepSeni doséhli Zaci experimentalni skupiny u testu z lipidii a nejmensiho
u testu z vitaminti. Z analyzy odpovédi vyplynulo, Ze nejvétsi problém zakiim cinilo
spravné odpoveédét na otazky s vicenasobnou odpovédi. Tento fakt je dan tim, ze jsou
zvykli na testové otazky pouze s jednou spravnou moznosti. Vice spravnych odpovédi
méla kontrolni skupina u otazek, které byly né¢jakym zptsobem spojeny také s dalSimi

predméty jako naptiklad otazky tykajici se aterosklerdzy ¢i diabetu.

U vSech testi byly hodnoceny také dalSi parametry, jako je obtiznost uloh
a tetrachorické koeficienty uloh. V tabulce (Tab. 4) jsou pro srovnani uvedeny nejnizsi
anejvySsi hodnoty obtiznosti uloh u vsSech testi. Jak je z ni patrné, u zaka
experimentalni skupiny byly vysledky nizsi, tzn., ze pro n¢ tlohy nebyly obtizné. Pti
dohledani otazek, které maji Q nejvyssi v kazdém testu, se jednalo pfevazné o ulohy
s vicenasobnou odpovédi a uspofadaci ulohy.

Tab. 4 Nejnizsi a nejvyssi hodnoty obtiZnosti pro jednotlivé testy - srovnani kontrolni a experimentalni

skupina
Kontrolni skupina Experimentalni skupina
nejmensi Q nejvetsi Q nejmensi Q nejvetsi Q
Bilkoviny 19 85 2 50
Lipidy 8 68 4 45
Sacharidy 13 82 4 80
Vitaminy 12 56 3 45
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Ke zminovanym testiim se vztahovala také vyzkumna otézka:

Os: Existuje vztah mezi Skolnim prospéchem a primérnym poctem bodi

dosaZenym v jednotlivych testech?

Predpokladem bylo, Ze nejlepsich vysledkii dosahnou v obou skupinach Zéci, kteti byli
hodnoceni na konci 1. ro¢niku stupném vyborny. Tento piedpoklad se vSak nepotvrdil,
nebot’ u kontrolni skupiny dosdhli zaci hodnoceni stupném dobry lepSich vysledki ve
vSech testech, s vyjimkou testu na sacharidy. Dlvodem muze byt fakt, ze ,,jednickari*
jsou ¢asto pod tlakem, aby vzdy spravné odpoveédéli, nebo se uci ucivo zpaméti, coz jim
muze ovliviiovat logicky tsudek, ktery je Casto u testti dalezity. Naproti tomu ,,trojkar*
neocekava perfektni vysledek a primér je pro n& dobry, vétSinou se nemusi pfilis
snazit, aby dosahl svych vysledkt. Z tabulky (Tab. 5) vyplyva, Ze vsichni Zaci
v experimentalni skuping€, ve vztahu k ur¢itému klasifikacnimu stupni doséahli lepSich
vysledkd nez Zaci kontrolni skupiny. Nejlepsiho zlepSeni dosahli ,,¢tyrkafi u vSech
testll, s vyjimkou testu na vitaminy. Da se pfedpokladat, ze pii uve€domélé praci
s pracovnimi listy, si i Zaci z této skupiny zapamatovali vice poznatkli, nez pii pouhém
opakovani s pedagogem ve tiid¢. Jedna se vétSinou o zaky, ktefi nema;ji velkou motivaci
ve tfid¢ pracovat ¢i jsou velmi malo aktivni, nicméné domaci ukoly zpracovavaji a tim
si poznatky fixuji. Lze tedy ptfedpokladat, Ze se zapojili také do prace s pracovnimi listy.

Tab. 5 Srovnani primérného pocétu dosaZenych bodi v zavislosti na znamce u kontrolni a experimentalni

skupiny
Bilkoviny Lipidy Sacharidy Vitaminy
% % % %
kont. | exp. rozdil kont. | exp. rozdil kont. | exp. rozdil kont. | exp. rozdil

7,91 | 11,63 147,03] 8,38 | 12,91 |54,06]10,78 12,83 19,02§10,14| 13,2 [30,18

7,86 10,63 |35,24] 8,18 | 12,93 |58,07] 8,53 | 11,49 |34,70§11,15]14,63 |31,21

8,65 |11,55[33,53] 10,4 [ 11,89|14,33] 9,68 | 11,35]17,25]11,32 11,33 | 0,09

AW

4 6,4 [60,00§ 6,43 | 11,11]72,78) 6,6 10,63 61,06} 9,11 | 9,27 | 1,76

Mimo testl byly v rdmci vyzkumu hodnoceny také pracovni listy a tlohy, které¢ v nich
byly obsazeny. Byly formulovany hypotézy, jejichZ platnosti byly ovéteny testovanim,
a byly také vytvoreny vyzkumné otazky.

He: Vypocitany Kendalliv koeficient pro ulohy z pracovniho listu o bilkovinich

vypovida o shodé mezi hodnocenim jednotlivych Zaku experimentalni skupiny.
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H7: Vypoditany Kendalliiv koeficient pro ulohy z pracovniho listu o lipidech
vypovida o shodé mezi hodnocenim jednotlivych zaki experimentalni skupiny.
Hs: Vypocitany Kendalliiv koeficient pro tlohy z pracovniho listu o sacharidech
vypovida o shodé mezi hodnocenim jednotlivych Zaki experimentalni skupiny.
Hy: Vypocitany Kendalliiv koeficient pro tlohy z pracovniho listu o vitaminech

vypovida o shodé mezi hodnocenim jednotlivych zZaki experimentalni skupiny.

Kendalltv koeficient (W), ktery byl u hypotéz He - Hy testovan na hladiné vyznamnosti
5 % prokazal, ze zaci nepreferovali zadnou z uloh, které byly v pracovnich listech
pouzity. Jednotlivé parametry testovych kritérii a vysledky testovani jsou uvedeny

v tabulce (Tab. 6).

Tab. 6 Parametry pro statistické testovani hypotéz (Kendalliiv koeficient, chi-kvadrat)

W X* X% it Shrnuti Zaver testovani
Bilkoviny 0,053 16,044 7815 | X2 > X i H, potvrzena
Lipidy 0,131 39,324 7815 | X°> X i H, potvrzena
Sacharidy 0,145 57,856 9488 | X' > X i H; potvrzena
Vitaminy 0,063 31,377 11,070 | X*>X°i |  Ho potvrzena

Nicméné se na zaklad¢ poradi, které zaci jednotlivym tloham ptid¢lili, daji formulovat

odpovédi na nasledujici vyzkumné otazky.
Og: Jaké typy uloh patii u Zaki zdravotnickych $kol mezi oblibené?

Z analyzy zakovskych odpoveédi vyplynulo, Ze mezi nejoblibenéjsi typy uloh patii

ktizovky, dopliovacky, ptipadné tlohy na vytvatfeni spravnych dvojic.
O7: Jaké typy tloh hodnoti Zaci zdravotnickych Skol jako obtiZné?

Jako obtizné hodnotili Zaci ty typy Gloh, kde museli v textu nachazet chyby a opravovat
je, ptipadné pokud museli informace z textu pouzit k dalSimu feSeni. Bohuzel toto jsou

piesné takové typy uloh, které se vyskytuji v maturitnich testech.

Shrnutim poznatkl ziskanych béhem vyzkumu lze fict, Ze Zaci zvladaji odpovidat na
jednoduché otazky velmi dobfe. Pokud je pozadovand pouze jedna odpovéd nemivaji
s tim zaci problém, zvlasté pokud se jedna o poznatky, které slyseli ve vice predmétech.
Pokud se vSak jedné o otazky s vicenasobnou odpovédi, ptipadné o otazky radici, mivaji
zaci problém s tim, vybrat vSechny spravné odpovédi, ptipadné sestavit spravné poradi
vSech polozek. Velmi casto také zaci poznatky pouze memoruji a nesnazi se pochopit

hlubsi vyznam, ptipadné souvislosti. Pokud je tedy v testu poloZena otazka, ktera fesi
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problematiku piesné tak, jak byla feSena ve vyuce, Zaci vétSinou zvladnou spravné
odpovédét. Pokud je vSak otazka formulovéna jinak, ¢i zjiného uhlu, mivaji Zaci
s odpovédi problém. Jako ptiklad 1ze uvést otazky, které byly soucasti pracovnich listi
k lipidim nebo k vitaminiim, a pfesto je zaci experimentalni skupiny nedokézali v testu

spravné zodpovédet.

4.3 Doporuceni pro praxi

Pti uplatnovani ziskanych vysledkll v praxi je potfeba mit neustale na paméti, s jakymi
7aky je mozné se na zdravotnickych $kolach setkat. Zaci, kteii se na tuto $kolu hlési,
budou pracovat v poméhajicich profesich, vétSinou tedy spiSe inklinuji k pfedmétim
humanitnim nez k ptirodovédnym. Dalsim faktorem, ktery by mél hrat roli v piistupu
k vyuce chemie je fakt, ze vzhledem k vyvoji demografické kiivky se na stfedni
odborné Skoly dostdvaji zaci s horSim prospéchem, nez tomu bylo diive. Je tedy
nezbytnd spravna volba pouZivanych vyukovych metod, forem a dodrZzovani

didaktickych zéasad.

S ohledem na vyuziti chemie v praxi, by méla také vyuka tematicky sméfovat ke
konkrétnimu oboru. S piihlédnutim k tomu, Ze se jedna o zdravotnické obory a k tomu,
ze na vysoké Skoly tohoto zaméfeni byvaji piijimaci zkousky z biochemie, by bylo
vhodné zaméfit vyuku timto smérem, tieba i na ukor zestruénéni ¢i omezeni nékterych

kapitol, které pro budouci zdravotnické pracovniky potiebné nejsou.

V prabehu vyzkumu byli kolegové dotazovani, zda by uvitali materidly zamétené pifimo
pro zdravotnické Skoly. VétSina z nich odpovédéla kladné, a prave kapitolu ptirodnich
latek navrhovali jako vhodnou pro toto zpracovani. Pracovni listy se jevi jako vhodna
forma podpory vyuky chemie, Casto s motivujicim faktorem. Pokud Zaci védi, ze
vyplnéni pracovnich listi bude odpovidajicim zpiisobem zahrnuto do hodnoceni
predmeétu, at’ uz pii zkousSeni, psani testli ¢i pfi pouhém vyplnéni a odevzdani, maji

vy$$i motivaci pracovni list vypracovat. Tento fakt zminéni pedagogové také potvrzuji.
5 Zavér

Cilem prace bylo zjistit, zda jsou zaci stfedni zdravotnické Skoly schopni pouzivat své
znalosti, dovednosti a navyky ziskané¢ studiem chemie v 1. a pifipadné v 2. ro¢niku
sttedni Skoly v odbornych souvislostech, které jsou velmi €asto propojeny s pfirodnimi

latkami. Téma bylo zvoleno na zakladé autor¢inych zkuSenosti s vyukou na tomto typu
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Skol, kdy Zéaci berou cCasto vyuku pfirodnich véd jako zbyte¢nost a donutit je ke
spolupraci je asto velkym problémem. Vyuce piirodovédnych predméti na SZS se v
odborné literatufe vénuje malo prostoru, ucitelé uci podle ucebnic chemie se
vSeobecnym zamétenim. Nejfrekventovanéjsi ucebnici, kterou pouzivaji je ,,Chemie pro
Ctyfletda gymnazia“ MareCka a Honzy, pfivitali by vSak vhodné pracovni listy
s mezipfedméetovymi vztahy, které by vhodné doplnily jejich vyuku o poznatky se

zdravotnickou problematikou.

Vyse zminéné informace byly ziskany v 1. fazi vyzkumu, ve které byl sestaven dotaznik
mapujici vyuku chemie na stfednich zdravotnickych 3koldach v Ceské republice.
Dotaznik byl distribuovan elektronicky a bylo analyzovano 176 odpovédi zakli oboru
laboratorni asistent a zdravotnicky asistent. Bylo zjisténo, Ze zaci si uvédomuji alespoil
¢astecné propojeni chemie a zdravotnictvi. Nicméné jako problematické se ukézalo to,
ze ucitelé dostateCné nepropojuji chemii s praxi. Zapojovani zdravotnickych poznatkl
muze byt pro mnohé vyucujici vSeobecné vzdelavacich predmétti problémem. Taktéz
v nazorech na vyukové metody se Zaci s uéiteli rozchazeli. Zaci preferovali metody

nazorn¢ a praktické a ucitelé upiednostitovali metody slovni.

S Zadosti o zapojeni do 2. faze vyzkumu bylo osloveno celkem o 53 zdravotnickych
Skol, které poskytuji vzdélavani alespont v jednom zdravotnickém oboru zakon¢eném
maturitni zkouskou, tedy oboru s M-kédem. Skoly byly rovnomérmé rozdéleny do dvou
skupin, kontrolni a experimentalni, pficemz pii rozdéleni hraly roli nabizené obory
a take lokalita. Ve druhé fazi vyzkumu byly, v reakci na vysledky prvni faze, ptipraveny
materidly s pfesahem do zdravotnické problematiky. Jednalo se o pracovni listy, které
se v rozsahu RVP zabyvaly problematikou pfirodnich latek, konkrétné bilkovinami,
lipidy, sacharidy a vitaminy. Jednd se o oblast spole¢nou pro vsechny obory
zdravotnickych Skol. S témito pracovnimi listy pracovali zaci experimentalni skupiny
vzdy po probrani urcité kapitoly ulitelem. Byly tedy pouzity ve fazi fixac¢ni. Po
zpracovani téchto listii Zaci odpovidali na otazky v piislusném védomostnim testu. Zaci
kontrolni skupiny vypliiovali po probrani uciva vzdy jen védomostni test. Vysledky
obou skupin byly nasledné¢ porovnavany. Predpoklad z pocatku vyzkumu, ze pouziti
pracovnich listd bude mit pozitivni vliv na vykony zaku, byl potvrzen. Pfi porovnavani
vysledkli bylo statisticky prokazdno, Ze Zaci experimentalni skupiny dosahovali
v testech prokazatelné lepSiho hodnoceni. Lze tedy konstatovat, ze pro Zaky stfednich

zdravotnickych Skol byly pracovni listy dobrym pomocnikem pfi studiu a ve fixacni fazi
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také dobrym priivodcem. Aktivni praci s tématy, které se dotykaji jejich profese, si

zafixovali ziskané védomosti a znalosti, které nasledn¢ vyuzili v testech.

Zaci experimentalni skupiny se vyjadfovali také k jednotlivym pracovnim listim,
a tkolim v nich. Pracovni listy méli ohodnotit $kdlou v rozsahu 1 — 5, pficemz jeji
vyznam odpovidal $kolnimu hodnoceni. Nejlépe hodnocen byl pracovni list tykajici se
vitaminli s primérnou zndmkou 1,29, lipidy dosdhly znamky 1,74, sacharidy ziskaly
hodnoceni 1,92 a nejhtife hodnoceny byl pracovni list k bilkovindm s pramérnou
znamkou 1,96. Z uloh obsazenych v pracovnich listech se zakiim nejvice zamlouvaly
ruzné kiizovky €i spojovani do dvojic €i trojic, neoslovila je vSak obecné prace s textem
- opravy chyb v textu, hledani odpovédi na otazky atd., coz je, mj. dikazem, ze Zici

v prvnich letech stfedni Skoly neumi pracovat s textem.

Pracovni listy, které jsou vystupem z této prace, jsou k dispozici vyucujicim zapojenym
do vyzkumu. Autorka planuje pokraCovat v tvorbé dalSich pracovnich listl na téma
pfirodnich latek. Jiz jsou rozpracované listy k nukleovym kyselindim a nékterym
metabolismiim, nicméné autor¢inym zamérem je piipravit kompletni sérii pracovnich

list k pfirodnim latkdm ur¢enym zdravotnickym Skolam.

Zaveérem lze tici, ze vSechny cile, které byly na zacatku prace vytycCeny, byly splnény.
Byly zodpovézeny vSechny vyzkumné otazky a statisticky byly zhodnoceny stanovené

hypotézy.
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1 Introduction

Medicine schools belong to the group of secondary schools, where learning follows
compulsory study programmes, so called ,,General study plans*. These documents serve
as a tool for creating individual school study plans, which have been prepared for all
secondary education programmes. Education at these schools is divided into separate
areas such as Language learning and communication, Social sciences education,
Biological education, Mathematical education, Aesthetics education, Education for
health and Vocational education. The area of biological education is an essential part of

this thesis. Subjects belonging to this area are biology, ecology, physics and chemistry.

After a closer look at weekly amount of these separate courses (mainly chemistry) in
class schedule, it can be noticed that secondary schools of medicine can’t be put neither
among the group of chemistry-focused schools nor non-chemistry-focused schools.
Some fields of study have relatively high weekly amount of chemistry classes compared
to the weekly amount at non-chemistry-focused schools. On the other hand, they can
have relatively low weekly amount of these classes compared to chemistry-focused
schools. It can be stated that the weekly amount of chemistry at this type of school is
between non-chemistry-focused schools and chemistry-focused schools. The
importance of chemistry at medicine schools is also shown by the fact that chemistry is
taught in every class of certain fields of study (e. g. Nutrition therapeutics, Health

analyst) at terciary education schools of medicine.

A lot of students are scared of biological subjects since they cannot imagine their
application for their future. Hence it is hard to sufficiently motivate the students. One of
the possible solutions could be interesting and illustrative combination of studies with
practice. One of the possibilities to achieve this could be connection of the theoretical

knowledge with practice.
2 Aims of the study

Main target of the thesis is to find out if the students are capable of using their
knowledge, skills and habits obtained by study of chemistry in the first and eventually
second grade of the secondary school in technical links, which are very often connected
to biological compounds. In order to achieve the main target there are partial targets,

which seek answers for following research questions:
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1. Are there any differences among the study programmes for fields of study, which

are taught at medical schools?

2. Which textbooks are used in chemistry classes and how are they used? What is their

use in home preparation?

3. What methods of chemistry teaching are use dat medical schools? Are laboratory

practices parts of the courses? If they are, how big part do they occupy?

4. Are study materials used for chemistry education connected to practice in
a sufficient manner? Are students able to use gained knowledge for their practice in

medicine?
Targets will be obtained by following steps:

e Analysing General study plans of biological education for secondary schools of
medicine and study programmes of selected schools

e Analysing textbooks used at these schools

e Verifying the knowledge and skills of students by theory-based performance
examinations

e Coming up with the solution to improve the present situation (by creating work

sheets, using motivational elements etc.)

Questionnaire method, dialogue and knowledge didactical tests will all be used as
research methods. The method of an experiment will be used (students from individual
schools will be divided into two groups — reference and experimental). Reference group
will work only with knowledge didactical tests and experimental group will be provided
with work sheets before testing with knowledge didactical tests. It is expected that the
use of work sheets will have positive effect on the students” performances. However,
the target is to find out if this statement is true and if work sheets can really help
students (nowadays, this didactic tool is used either a little or not at all). Moreover, this
dissertation thesis will contain a brief review of frequently used textbooks at medical
school. The result of this thesis will be a set of work sheets focusing on biological
compounds, where students could see particular connection of chemistry and their

expertness, eventually their civil life.
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3 Material and methods

A questionnaire was elaborated for the implementation of this research in the Ist phase

and work sheets and knowledge tests were prepared in the subsequent phase.

In the Ist phase of the research, 42 medicine secondary schools across the Czech
Republic were addressed. 11 chemistry teachers and their students took part in the
research. In this case, a questionnaire was the research tool, containing 12 polytomical
and 1 open question. Administration was electronical, the questionnaire was available
for the students from June to October 2015. Total of 176 student respondents took part
in the research and the questionnaire return rate was 69,3% (ratio of completed to
started questionnaires). This questionnaire provided the answers to the questions

regarding the chemistry classes and became the stepping stone for further actions in this

The second phase consisted of working with work sheets and also included the
knowledge tests. The implementation of this phase was mainly online. Medicine schools
from across the Czech Republic took part in the research, total of 53 medicine schools,
which are granting education in at least one medical field of study finished by
graduation exam, e.g.M-code field of study. Schools were divided into two groups,
control and experimental, where granted subjects of study and location of the schools
were relevant. Students from the control group completed only the knowledge test after
finishing a certain chapter with the teacher. Students from the experimental group were
provided by the work sheet regarding the certain chapter. It was provided to them after
finishing the chapter in school. After completing the work sheet, they also completed
the knowledge test. The test included also facts-checking questions - sex, field of study,
region - as well as questions regarding the chemistry grading. After that, students were
answering 15 test questions. Students from the experimental group were supposed to
answer also the presented work sheets. Questions for teachers were also presented to fill
in the topic. They were available online as well. This phase implementation was carried
out from April to June 2017. This term had been chosen on purpose to take chemistry
curriculum scheduling into consideration. The presented work sheets were designed to
allow students working with them as self-study or homework. Knowledge tests were

also available online on website.

For the evaluation, basic features of knowledge test questions - the evaluation of

exercise difficulty and tetrachorical sensitivity coefficient. Under the research were set
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also certain theories, which were evaluated based on the results obtained by - the test of
difference significance of two ranges of scatter (F-test), the test of difference
significance of two sample means (t-test), Kendall coincidence coefficient and the test

of chi square.
4 Results and discussion

The issue of chemistry tuition at medical school is a topic that has not been analyzed in
any research in a more detailed way yet. Therefore the results obtained in the
framework of the thesis cannot be confronted with any other conclusions. Certainly
there are researches dealing chemistry tuition at secondary vocational schools, for
instance works of Ctrnactova and Zajicek (2010)’, Rusek (2011, 2013)®°. Nevertheless
most of the branches taught at these schools have much lower number of chemistry
lessons than medical schools have. Furthermore, the graduates of these branches are not

expected to continue with further chemical or other nature scientific education.

The thesis deals with the issues of chemistry tuition at medical schools in the Czech
Republic. The author works at this type of school and information from day-to day
reality has become an integral part and basis for formulation of research problem. The
thesis deals with abilities of students to apply the knowledge gained through the study
of chemistry and answer particular questions focused on medicine. The range of
required knowledge was determined according to Framework Education Program. The
main part of the research addressed the students of branches of medical assistant,
nutrition assistant and laboratory assistant. According to Framework Education
Program, all branches have the same extent of chemistry, even though use of chemistry
differs across the branches. The specifics of these branches lies in work description of
particular medical personnel. Based on experience of teachers, School Educational
Programs were processed, so that they pay attention to interconnection of all subjects

with practical life.

7 CTRNACTOVA, Hana a Jiti ZAJICEK. Vyuka chemie: Sou¢asné $kolstvi a vyuka chemie v Ceské
republice. Chemické listy [online]. 2010, 104(8), 811-818 [cit. 2017-09-26]. ISSN 1213-7103.
Dostupné z: http://www.chemicke-listy.cz/docs/full/2010_08 811-818.pdf

*RUSEK, Martin. Postoj zakii k pfedmétu chemie na stiednich odbornych $kolach. Scientia in
educatione[online]. 2011, 2(2), 23-37 [cit. 2017-09-10]. ISSN 1804-7106. Dostupné z:
http://www.scied.cz/index.php/scied/article/view/2 1

 RUSEK, Martin. Vliv vyuky na postoje zakt SOS k chemii. Scientia in educatione [online]. 2013, 4(1),
33-47 [cit. 2017-10-06]. ISSN 1804-7106. Dostupné z:
http://www.scied.cz/index.php/scied/article/view/43/41

22



The branch of medical assistant has the lowest obvious interconnection of chemistry
and practical life. The pupils use the knowledge of chemistry mainly at dilution of
solutions in subjects of nursing, nursing procedures and others. In the course of study
the pupils also get in touch with biochemistry, which is more developed in mainly in the
follow-up study at training college or university. As the author found out in the
available School Educational Programs, number of lessons of chemistry at the branch of

medical assistant ranges between 3 — 4 hours in the course of study.

The pupils of the branch of laboratory assistant belong to those who have the highest
amount of chemistry lessons of all above mentioned branches. Besides the basic
chemistry block, which is included in first two years, the pupils have also other
chemical subjects — analytical chemistry, biochemistry, clinical biochemistry and
frequently also physical chemistry. Chemistry belongs to the essential subjects of all the
study, not only at the secondary school, but also at training college and university. The

amount of chemistry lessons range between 6 - 10 lessons through the course of study.

The last analyzed branch was the nutrition assistant branch. The amount of chemistry
lessons fluctuates around 4 lessons in the course of the study. Nutrition assistants have,
besides general chemistry - inorganic and organic, also biochemistry and food
chemistry in their curriculum. In the follow-up study at training college and university

these students also go through chemistry in the above mentioned focuses.

Chemistry tuition, which belongs to the field of nature sciences, the emphasis is put on
inter-subject relations. It is not only the connection with biology and physics, which are
also part of nature sciences, but it is also possible to find connection with mathematics
(basic arithmetic calculations). However we should not forget connection with
vocational subjects. As presented above, they are nursing, nursing procedures,

biochemistry, clinical biochemistry, food chemistry and others.

4.1 Argumentation for the first stage of research

The thesis was put to practice in two consecutive steps. The first part of research, with
176 pupils of laboratory assistant, was intended to investigate opinions of pupils on
practical use of chemistry, what tuition methods they prefer and what methods are used
in tuition in reality. The results of this stage provided answers to these research

inquiries:
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I;: What is the opinion of medical school pupils on, with respect to the studied

branch, on use of chemistry curriculum in medical practice?

After evaluation of answers from the questionnaire that had been created for this part of
research it was clearly proved that the pupils understand importance of chemistry for
their future occupation. There were more than 97 % positive answers from respondents
with the branch of laboratory assistant and 77.8 % respondents with the branch medical
assistant; there were 1.47 % negative answers with the branch of laboratory assistant
and 3.7 % with the branch of medical assistant. Applying chemistry in the respect to the
branch was not noticed by 1.47 % of pupils of laboratory assistant branch and 18.52 %
pupils of medical assistant branch. As the important factor influencing the answers of
the laboratory assistants we see that these pupils have more of chemistry tuition not
only in theoretical level, but also in practical level. Medical assistants obtain rather

theoretical tuition and practical lab exercises are minor in most of the schools.

I,: In what way are the textbooks used in the chemistry tuition and what is the

level of their interconnection with medical practice?

In the questionnaire investigation we found out that 29 % out of 68 laboratory assistants
and 22 % out of 108 medical assistants engaged in the investigation do not use any
teaching supportive materials. Other respondents mentioned using didactic materials in
tuition, whereas 57 % mentioned using textbooks. Laboratory assistants perceived
larger scale of connection of textbooks and practice. On the contrary, more significant
part of medical assistants did not perceive any connection. Low interconnection was

mentioned by 38 % of laboratory assistants and 43.5 % of medical assistants.

I3: Is there any agreement in methods that are preferred by pupils and methods

used by teachers?

As we mentioned earlier, it is necessary to attract the pupils and make them feel more
enthusiastic about nature science tuition. The pupils have their ideas of what methods of
tuition they would welcome. Nevertheless their opinions do not correspond with
methods used by the teachers. The pupils prefer illustrative and practical methods,

whereas in tuition they face most of the time verbal methods.
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Regarding to research inquiry Is we formulated a hypothesis H;.
H;: Amounts of pupils preferring listed tuition methods are different.

Its testing on the background of zero hypothesis proved that differences between
amounts that were determined for particular methods, are statistically significant on the
level of importance of 5 %. Most preferred methods with students are illustrative ones,

the least favorite are the verbal methods.

With a complex view of the answers of the respondents it can be stated that chemistry is
perceived by the lab assistants in overall more positively than medical assistants. The
fact is that the lab assistants can see better practical application and interconnection.
Pupils of both branches, when asked about preferences of tuition methods, preferred
illustrative methods. However teachers use rather verbal methods. The respondents also
agreed that they would welcome more chemical educational materials with medical

focus, e.g. worksheets.

Part of this research was also evaluation of frequented textbooks. Among those most
often used ones belong the text books by Honza, Marecek ,,Chemie pro ctyileta
gymndzia“(Chemistry For Four-Year Secondary Grammar Schools), this textbook is
considered to be satisfactory from the view point of curriculum and its differentiation;
nevertheless there are not applied any inter-subject relationships. Besides the textbook
of Odstr¢il ,,Chemie pro zdravotnické Skoly I. a II. dil* (Chemistry For Medical Schools
I and II part), the market does not offer any other textbooks with direct focus on
chemistry tuition at secondary medical school. The fact is considered to be a problem,
mainly by teachers of general — educational field, as they have to look for and study the
interconnection of chemistry with particular medical branch. Thus they would welcome
worksheets that reveal this interconnection. This finding became the initial point for the

further stage of the research.

4.2 Argumentation to the second stage of the research

In the second stage of the research there were used worksheets and knowledge-focused
didactic tests compiled by the author of the thesis. Whole process was put in practice in
online way so that cooperating colleagues were bothered as little as possible. The
research covered 53 medical schools from whole the Czech Republic. The topic of
nature compounds was chosen for the worksheets and tests, more precisely they were

carbohydrates, lipids, proteins and vitamins. The topic was chosen as relevant for the
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focus of medical schools, and also based on research of Rusek (2013), which implied
that pupils of secondary vocational schools are most interested in topics from the range

«10

of “practical issues for life* ", together with lab work and experiments.

Respondents were divided into two groups — checking and experimental ones. The
experimental group worked with worksheets and then filled in the test, the checking
group only filled in the knowledge-focused tests. For both the groups the test was
accessible online as soon as they went through the particular topic in their lessons. We
supposed, which proved to be right in the framework of the thesis, that the pupils
working with worksheet, achieved better results in the test. The presupposition could
have been done thanks to experience of the author of the thesis with teaching practice at
such type of school and also according to research performed by Slégrova (1993), its
results obviously show that well-prepared worksheet may influence quality of achieved

skills and knowledge of pupils."'

In this stage of research there were formulated following hypotheses and research
inquiries which dealt with comparison of success of pupils from both groups, and also
assessment of the worksheets and pupils” preferences in relation to the tasks used in the

worksheets.

I4: Is it possible to identify differences between checking group and experimental

group of pupils in results of particular knowledge-focused didactic tests?

H,: Average number of points achieved in the test on proteins will vary in both

groups (the checking and experimental ones).

H; Average number of points achieved in the test on lipids will vary in both

groups.

H4: Average number of points achieved in the test on carbohydrates will vary in

both groups.

Hs: Average number of points achieved in the test on vitamins will vary in both

groups.

' RUSEK, ref. 3
" SLEGROVA, Yvona. Vyznam pracovnich listti pii nacviku dovednosti zékil. Pedagogika: casopis pro
vedy o vzdélavani a vychové. 1993, XLIII(2), 191-196.
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Hypotheses H, - Hs were statistically proved by testing on the level pf significance of 5
%. Verification of hypotheses was performed by F-test and t-test. Particular parameters

of test criteria and results of testing are listed in the table (Tab. 1).

Tab. 7 Parameters for statistic testing of hypotheses (F-test, t-test)

F-test t-test conclusion

F Fi:it F-test t herit t-test
Proteins | 1.217 | 0.673 | F>Fyy | -5.044 | 1.972 | |t| > twsx | Ha confirmed
Lipids | 1.969 | 0.673 | F>Fyy |-7.042 | 1.972 | |t| >twi | H; confirmed
Carbohyd. | 2.253 | 0.673 | F>Fuu | -4.973 | 1.972 | |t| >twi | Ha confirmed
Vitamins | 1.080 | 0.673 | F>Fy | -3.216 [ 1.972 | [t| > tii | Hs confirmed

After assessment of hypotheses H, — Hs, it was possible to formulate answers for the
original research inquiries: “Is it possible to identify differences between checking group
and experimental group of pupils in results of particular knowledge-focused didactic

tests?”

Regarding he fact that the hypotheses were confirmed in all cases, it is possible to
identify differences between checking and experimental group of students in the results

of knowledge focused didactic tests.

For better overview the table (Tab. 2) shows particular mean values of points achieved

by checking and experimental groups.

Tab. 8 Comparison of average number of points achieved on tests at checking and experimental groups

Average number of points achieved in tests:
Group . — —
Proteins Lipids Carbohydrates Vitamins
Checking 7.85 8.91 9.13 10.89
Experimental 10.77 12.32 11.37 12.55
Increase in points 2.92 3.41 2.24 1.66
% increase 37.19 38.27 24.53 15.24

As it is obvious from the results, in all processed tests the pupils of the experimental
group achieved better results. These pupils worked with worksheets after going through

the topic in the lessons, in so-called stage of memory fixation. With respect to
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traditional approach to stages of tuition process it can be supposed that memory fixation
proceeded in both the groups of pupils; nevertheless when using the worksheets the
pupils were aware of the process and could choose their own pace, which brought
higher positive impact. This fact was later reflected in the results of the tests. Similar

trend of achieving better results when using worksheets may be seen also abroad."?

Tab. 9 Average evaluation of pupils in the final of 1. year, comparison of checking and experimental group

Group Proteins Lipids Carbohydrates Vitamins
Checking 2.41 2.38 2.36 2.41
Experimental 2.58 2.46 2.69 2.40

Table (Tab. 3) shows apparently that bot the groups had approximately the same
evaluation of chemistry in the final of 1. year, the experimental group ranked even
slightly lower results; thus the test results cannot be explained by better school results in

general.

The greatest improvement with experimental group can be seen at the test on lipids, the
lowest at the test on vitamins. Having analyzed the answers, we found out that for the
pupils the major problem was made by questions with multiplied answer. The fact can
be easily explained — the students are accustomed to test questions with single answer.
There were more correct answers with the checking group in those cases where
questions were connected with other subjects, e.g. the questions concerning

atherosclerosis or diabetes.

With all the tests other parameters were also evaluated, more precisely task difficulty
and tetrachoric coefficients of the tasks. In the table (Tab. 4) we show the lowest and
the highest task difficulties at all tests. As it is obvious, with pupils from experimental
group the results were lower, which means that the tasks were not difficult for them.
When searching for questions with the highest value of Q in each test, there were

mostly tasks with multiplied answers and ordering tasks.

'2 BAKIRCI, Hasan et al. The effects of simulation technique and worksheets on formal operational stage
in science and technology lessons. Procedia Social and Behavioral Sciences. 2011, (15),
1462-1469. Dostupné také z: http://www.sciencedirect.com/science/article/pii/S1877042811004903
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Tab. 10 The lowest and the highest values of difficulty for particular tests — comparison of checking and

experimental group.

Checking group Experimental group

The lowest Q The highestQ The lowest Q | The highest Q
Proteins 19 85 2 50
Lipids 8 68 4 45
Carbohydr. 13 82 4 80
Vitamins 12 56 3 45

The relevant tests were also attached to research inquiry:

Is: Is there any relation between school results and average number of points

achieved in particular?

We supposed that better results would be achieved by pupils of both groups which were
evaluated by mark excellent in the final of 1. year. However this presupposition was not
proved, as the checking group showed pupils who scored with mark good having
always better score in the test, exception being the test on carbohydrates. The reason
may be the fact that “excellent” ones are often under pressure to answer always right, or
they memorize their lessons, which may influence their common sense, being so often
important for the test. Unlike “good” marked pupil does not expect a perfect result and
average is just fine for them, most of the time they do not have to try hard to reach
“their” results. Table (Tab. 5) shows that all pupils in the experimental group, in relation
to a certain classification degree, achieved better results than the pupils of checking
group. The best improvement was achieved with “unsatisfactory” pupils at all tests,
except the test on vitamins. It may be supposed that when performing systematic work
with worksheets, even pupils of this group would remember more items than by plain
revision with the teacher in the class. Most of them are pupils with low motivation for
class work or are not very active; nevertheless they do their home assignments and thus

fix the knowledge. It may be supposed that they also joined this work with worksheets.
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Tab. 11 Comparison of average number of points in relation to school mark of checking and experimental

group
Proteins Lipids Carbohydrates Vitamins
%
0 0 0
check .A’ check ./0 check ol check
exp. | differ exp. | differ exp. eXP- | differ
' . ' differ| 1

791 |11.6347.03] 8.38 |12.91 |54.06]10.78 | 12.83 | 19.02§10.14| 13.2 [30.18

7.86 |10.63 35.24] 8.18 | 12.93 |58.07| 8.53 |11.49|34.70§11.15]14.63 |31.21

8.65 |11.55[33.53] 104 |11.89|14.33] 9.68 | 11.35]17.25]11.3211.33| 0.09

AW

4 6.4 [60.00) 643 [ 11.11]72.78] 6.6 |10.6361.06] 9.11 | 9.27 | 1.76

Besides the tests the research also assessed the worksheets and tasks included.
Hypotheses were formulated, their validity was verified by testing, also there were

formed research inquiries.

Hg: The Kendall coefficient calculated for tasks from worksheet on proteins proves
accord among individual pupils experimental group.

H7: The Kendall coefficient calculated for tasks from worksheet on lipids proves
accord among individual pupils experimental group.

Hg: The Kendall coefficient calculated for tasks from worksheet on carbohydrates
proves accord among individual pupils experimental group.

Hy: The Kendall coefficient calculated for tasks from worksheet on vitamins
proves accord among individual pupils experimental group.

Kendall coefficient (W), which was tested with He - Hg on the level of importance of 5
% proved that pupils did not prefer any of the tasks that were used in worksheets.

Particular parameters of test criteria and results of testing are listed in the table (Tab. 6).

Tab. 12 Parameters for statistic testing of hypotheses (Kendall coefficient, chi-quadrate)

\\Y% xX? xX? kit Survey Conclusion
Proteins 0.053 16.044 7815 | X*> X" | Hg confirmed
Lipids 0.131 39.324 7815 | X*>X" | Hy confirmed
Carbohydrates |  0.145 57.856 9.488 | X*>X% | Hsconfirmed
Vitamins 0.063 31.377 11.070 | X*> X" | Ho confirmed

Nevertheless, based on ranking the pupils nominated for each task, we can formulate

answers for following research inquiries.
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Is: Which types of tasks belong to the favorite ones among pupils of secondary

medical schools?

The analysis of answers showed that the most favorite types of tasks are crosswords,

gap-fills, or matching pairs.

I;: Which types of tasks do the pupils of medical schools evaluate as being
difficult?

As difficult tasks the pupils feel such types where they were to find mistakes in the text
and correct them, or where they were to use the information from the text in further
solution. Unfortunately, they are exactly the types of tasks that regularly appear in

maturita tests.

As a survey of information collected in the course of the research we can state that the
pupils manage to answer simple questions very well. If only one answer is required, the
pupils usually have no problem, especially if the information was delivered in more
subjects In case of questions with multiple answers or ordering questions, students have
problems to choose all correct answers or put all the items in the correct order. We often
notice that pupils only memorize the facts and do not make any efforts to understand the
sense or context. If the test has the same questions as the issues were solved in the
lessons, the pupils mostly manage to answer correctly. If the question is formulated
differently, or from different point of view, usually the pupils have troubles to answer.
As the example we can present the questions that were a part of worksheets for lipids or

vitamins; the pupils of experimental group were not able to answer them correctly.

4.3 Recommendation for practical tuition

When applying obtained results in practical tuition, we always must have in mind what
kind of pupils we can meet at medical schools. Pupils applying to for this school will be
working in assistant jobs, thus thy mostly incline to humanities rather than nature
sciences. Another factor playing its role in approach to chemistry tuition is the fact that,
with respect to the demographic curve, the secondary medical schools accept students
with worse school results than ever before. Therefore it is necessary to choose proper

tuition methods, forms and sticking to didactic rules.

With respect to practical use of chemistry the tuition should be topicalized for each

particular branch. Concerning the fact that they are medical branches with need of

31



passing tests from biochemistry at entrance exams to universities, it would be suitable to
focus tuition in this direction, doing so even with the risk of restricting and limiting of

some chapters that may not be that useful for future medical staff.

In the course of research the colleagues were asked if they would welcome teaching
materials focused on medical schools specifically. Most of them offered positive
answers, recommending the chapter on nature substances as the most useful for such
processing. Worksheets seem to be a suitable form to support chemistry tuition, often
being a motivating factor. If the pupils know that filling in the worksheets will be
included in the classification of their chemistry lessons result, at oral testing or written
tests, or just simply their processing, they have better motivation to fill the worksheets

in. The fact has also been confirmed by the above mentioned teachers.
5 Conclusions

The target of this thesis was to find out if the students of secondary medicine school are
able to use their knowledge, skills and habits gained by chemistry study during 1st or
2nd year of secondary school, in specialized context, which is very often connected with
natural science. The topic of the thesis was chosen on a basis of the author’s experience
with teaching on this type of schools, where students also feel natural science as useless,
and it is very difficult to make them co-operate. Very little space is dedicated to natural
science tuition in the specialized literature, teachers are teaching according to general
chemistry textbooks. The most used textbook is “Chemie pro Ctyfletd gymnazia” by
Marecek and Honza, teachers would appreciate suitable work sheets with inter-subject

relations, to fill in their classes with pieces of knowledge of medical matter.

Above mentioned information were gained in the first phase of the research, during
which a questionnaire was compiled to cover chemistry tuition on secondary medicine
schools across the Czech Republic. The distribution of the questionnaire was
electronical, 176 answers from the students of laboratory assistant and medical assistant
field of study were analyzed. The result is that students are at least partially aware of
connection between chemistry and health care. However, the problematic part is the
insufficient connection between chemistry and practice, as the teachers are concerned. It
might be difficult for teachers to involve medical pieces of knowledge into general

subjects. There were also opinion differences in tuition method between teachers and

32



students. Students preferred illustrative and practical methods, while teachers preferred

verbal method.

In the second phase, 53 medicine schools were asked to take part of the research,
schools which are granting education in at least one medical field of study finished by
graduation exam, e.g.M-code field of study. Schools were divided into two groups,
control and experimental, where granted subjects of study and location of the schools
were relevant. In the second phase of the research, materials with overlap into medical
subject were prepared, in reaction to first phase results. Those materials were work
sheets dealing with natural substances, specifically proteins, lipoids, carbohydrates and
vitamins. This is an area common for all subjects of study of medicine schools. Students
from the experimental group were working with those work sheets right after they
finished a certain chapter with the teacher. So, they were used in the fixation phase.
After completing the work sheets, students were answering the questions in the relevant

knowledge test.

Students from the control group completed only the knowledge test after finishing
a chapter. Afterwards, results from both of the groups were compared. Presumption
from the beginning of the research was confirmed, using work sheets had positive
influence on the results. When comparing the results, it was proven statistically, that
students from the experimental group were evaluated demonstrably better. It can be
stated, that, for the students of the secondary medicine schools, work sheets are great
piece of help during studying as well as guide in the fixation phase. While actively
working with topics directly connected to their profession, they fixed knowledge and

understanding, which they used in the tests afterwards.

Students from the experimental group were also sharing opinions of each working sheet
and the respective tasks. They were supposed to evaluate each working sheet with
grades 1 to 5, with the same meaning as school grades. The best evaluation had the
working sheet of vitamins with grade 1,29; 1,74 was for the lipoids, 1,92 for

carbohydrates, the worst evaluation had proteins working sheet with average grade 1,96.

Regarding the tasks in work sheets, students liked the most various types of crosswords
or making pairs out of a group of words, unlike of working with the text - checking the
mistakes in the text, looking for answers in the text, which is, besides other thing,

a proof, that during the first years students do not know how to work with text.
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Work sheets, the output of this thesis, are available for the participating teachers. The
author plans to keep on compiling work sheets for natural substances. Work sheets for
nucleic acids and several metabolisms are already in elaboration process, however, it is

the author’s intention to prepare a complex of work sheets for work sheets determined

for medicine schools.

In conclusion, all the targets defined in the introduction were achieved. All the research

questions were answered and the set theories were evaluated statistically.
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