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Anotace

V teoretické €asti autor cituje odbornou literaturu popisujici vlivy urcujici piistup zaki ke
studiu a hodnoti projevy jednotlivych vlivli v realné pedagogické praxi pii vyuce chemie.
Autor popisuje rozdil mezi zaky stfednich odbornych ucilist’ a stfednich odbornych $kol
z hlediska absence. Na prospéchu jedné zakyné za poslednich 8 let autor znazoriiuje zcela
zasadni vliv rodinného zézemi. Teoreticka Cast prace dale shrnuje rizné vlivy, které se
podili na vysledném piistupu zakid ke Skolnimu pfedmétu chemie, doporucované
didaktické pristupy a metody. Je zde také popséna problematika ro¢nikovych praci jako
metody projektového vyucovani. VSe je hodnoceno v kontextu podminek panujicich na
riznych typech stiednich kol v CR. Na malém vzorku vyucujicich je popisovano
postaveni v§eobecnych pfedmétl na sttednim odborném ucilisti.

Teoreticka Cast prace se vénuje i rozdilnému piistupu zakl rtiznych typta stfednich Skol ke
studiu, obzvlasté ke studiu chemie. Jsou porovnany ramcové vzdélavaci programy chemie
pro zékladni $koly, stfedni odborna ucilisté a stfedni odborné Skoly (nechemického sméru).
Autor upozoriiuje také na problémy, které v didaktické praxi zplisobuje nespravné
pouzivani Gaussova rozdéleni, jeho skutecny vyskyt a skute¢na statistickd rozdéleni
prospeéchu zak, kterd se v praxi vyskytuji.

V praktické ¢asti autor vyhodnocuje dotaznik, ktery byl distribuovan mezi 523 zaki
(navratnost 100 %) na 3 gymnaziich, 3 stfednich odbornych Skoldch a 2 stfednich
odbornych ucilistich v Jihomoravském kraji. Srovnavam jednotlivé skoly stejného typu a
sumy vysledkl danych typi Skol mezi sebou.

Na zéklad¢ vysledkii mého vyzkumu autor popisuje rozdily mezi zaky jednotlivych typi
Skol, jejich piistup ke studiu obecné, Skolnimu pfedmétu chemie, k domaci ptiprave na néj,
jeho uzite¢nosti, oblib¢, jeho jednotlivym aspektim (vypocty, teorie, nazvoslovi a pokusy),
hodnoceni vyucujiciho, Skoly a oboru atd. Dale popisuje podminky pro vyuku chemie,
které na riznych Skolach panuji. V zavéru shrnuje vysledky a predkladd doporuceni, jak
vyuku chemie na riznych typech stfednich skol zménit.

Klic¢ova slova:
sttedni Skoly, gymnazium, stfedni odborna skola, sttedni odborné ucilisté, vyuka chemie,
oblibenost, ptistup ke studiu



Annotation

In the theoretical part, author quotes technical literature which describes the effects
specifying the access of students to study and he estimates expressions of individual effects
in real teaching practice in chemistry lessons. Author describes the difference between
students studying secondary vocational school and students from apprentice school with
regard to absence. Author also illustrates the crucial influence of family background on the
example of educational achievements of one student in 8 past years. Furthermore, the
teoretical part summarizes the various influences that participates in the access of students
to the school subject of chemistry, recommended approaches and didactic methods. There
is also defined the issue of cousework as a project teaching method. Everything is
evaluated in the context of conditions prevailing on the different types of secondary
schools in the Czech Republic. Is describing the position of the general courses at the
apprentice school on a small sample of teachers. The teoretical part is devoted to different
approach of different types of secondary school students to study, particularly to study of
chemistry. There is also compared the general educational program of chemistry in
elementary schools, apprentice schools and secondary vocational schools (non-chemical
direction). Author points out here to the issues in teaching practice what causes the
incorrect use of the Gaussian distribution, its real occurrence and real statistic distribution
of students” educational achievements which occur in practice.

In the practical part, author evaluates the questionnaire which was distributed to
523 students (return 100%) at 3 grammar schools, 3 secondary vocational schools and
2 apprentice schools in the South Moravian region. Author compares schools of the same
type and sums of these results among each other.

Based on the results of author‘s research, he describes the differences between
students of different types of schools, their approach to study in general, their approach to
school lessons of chemistry, homework from chemistry, usefulness of chemistry, its
popularity and other aspects (theory, terminology, calculations and experiments), students’
evaluation of teacher, school and field of study etc. Furthermore, he describes the
conditions for teaching chemistry which exist at various schools. In conclusion, he
summarizes the results and introduces some recommendations to change the teaching of
chemistry at the different types of secondary schools.

Key Words: Secondary Schools, Grammar School, Secondary Vocational School,
Apprentice School, Teaching Chemistry, Popularity, Acces to Study



I. Uved

Stfedoskolské studium jsem absolvoval na vybérovém gymndziu, 8 let jsem oducil na
sttedni Skole, kterd zahrnuje stfedni odbornou Skolu (maturitni obory) 1 stiedni odborné
ucilisté (obory s vyucnim listem). Dovolim si tedy tvrdit, ze jsem poznal vSechny tfi typy
stfednich $kol v CR.

Béhem mnoha Skoleni (21 vSeobecnych Skoleni za 8 let), specializaéniho studia pro
koordinatory EVVO, dopliikového pedagogického studia, ¢teni diskusi v odbornych
médiich i hromadnych sd€lovacich prostiedcich apod. jsem se u odborné vetejnosti
opakovan¢ setkaval s neznalosti situace na riznych typech stfednich Skol, pfedevSim na
sttednich odbornych wucilistich. Metody, prostfedky, popis situace apod. se tykaly
predeviim gymnazii (a ,.lepsich® SOS), v zadném piipadé se oviem netykaly ucilist’. Velka
¢ast metod a prostredki byla pro moji praxi nepouzitelna. S metodami a prostiedky
urcenymi piimo pro stiedni odborna uciliste jsem se setkal naprosto minimalné.

Popisem a rozdily mezi vS§emi tiemi typy stfednich skol se zabyva minimélné i odborna
literatura.

V pripad¢ stiednich skol nelze dle mého nazoru mluvit o ,,didaktice chemie pro SS«, ale je
nutné rozliSovat mezi tfemi velmi rozdilnymi didaktikami (pro SOU, SOS a gymnazia),
nebot’ vychozi podminky pro vyuku chemie se na téchto Skolach 1iSi témétf ve vSem
(vybaveni, studijni ptedpoklady zak, ptistup zakt k chemii, piistup vedeni k chemii,
hodinova dotace atd.).

II.  Teoreticka vychodiska

a. Absence
Za podminku nutnou (nikoliv postacujici) povazuji ptitomnost zakl pii vyuce. Sebelepsi
vyucujici predvadéjici sebezajimavéjsi pokus nedokdze zaujmout zéka, ktery neni
pfitomen.
Kotas (2010) sledoval vychovné problémy zaku stiednich (technickych) Skol, souvisejici s
jejich absenci ve vyucovani. Popisuje koncentraci tzv. problémovych Zaka na SOU, kde
neni vyjimkou az 60 % problémovych Zakl ve tfidé, z nichZ vétSina méla problémy uz i na
zakladni Skole.
Ke stejnym zavérim doSel 1 Hajek (2011). Vyskyt zaSkolactvi byl stanoven na 53,2 %.
Priizkumem zavislosti absence na druhu Skoly jsem dospél ke stejnému zavéru, ktery
ucinili Bos, Ruijters a Visscher (1992), a to k zavéru, Ze nejvétsi podil zaSkolactvi maji
zaci SOU.
Z mné dostupnych tdajii jsem vypracoval srovnani absence na SOS a SOU a své vysledky
v roce 2012 publikoval: ,,Ze ziskanych dat vyplyva, Ze absence Zaka navstévujicich SOU
je vyraznd vyssi (cca o 30 az 40 %) neZ absence zaki navitévujicich SOS, coZ nelze
povazovat za drobnou odchylku, ale jasné to ilustruje rozdilné chovani téchto skupin zakda.
Vyrazné vyssi absence je zcela nepochybné jednim z dlivodi horSich vysledkd Zaka
navstévujicich SOU. Uvedeny zavér koresponduje i se zjiSténimi (Kyriacou, 2005), Ze
asocialni az antisocialni chovani se projevuje pfedev§im u jedincii s niz§im vzdélanim.
Jednim z diivodt je bezesporu 1 vysoka mira absence u téchto typi skol.
Absence zakl je vnéjsi vliv, ktery Skola téméef nemtze ovlivnit. Tento problém prochazi
napii¢ viemi vzdélavacimi stupni od ZS az po VS.«

b. Oblibenost predmétu chemie
Na vyuku daného predmétu ma vliv jeho oblibenost. Pfedmét, na ktery se Zaci t&si, je
samoziejme snazsi ucit a je snadné dosdhnout v ném dobrych vysledk.
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Oblibenost jednotlivych ptedméti je Uzce provazéna s celkovym vztahem ke Skole a
vzdelavani, s vlivem Skolniho prostfedi, spoluzaki a také rodiny. Pokud je rodina
zam¢eiena na okamzité a hmatatelné vyhody a piinosy, Ize predpokladat, ze postaveni
vSeobecnych predmétii nebude snadné. Jak popisuji nize, mezi oblibenosti chemie je u
74kt SOS a SOU velky rozdil.
Zajem o pfedmét chemie ve vys§ich roénicich klesa (viz napt. Svandova 2012).
Skoda a Doulik (2009a) varuji pied tim, Ze ,.piirodovédné predméty patii ve §kolach v
primyslovych zemich celého svéta mezi nejméné oblibené. Ptirodovédné predméty nejsou
ze strany respondentli citovaného vyzkumu chapany jako dulezité pro zivot a pracovni
kariéru zaka.

¢. Rozdilné typy Zaki na riiznych typech SS
Velky problém jsou naprosto rozdilné pozadavky na znalosti a dovednosti u zaka
gymnazii, SOS a SOU, piestoze ve viech tiech typech kol ziskava zak stiedoskolské
vzdélani.
Hnidkova (2009) si stanovila jako cil verifikaci hypotézy, Ze pravni uroven studentii
gymnazia je vys$i nez uroven pravniho védomi studenti odborného ucilisté. Jeji vysledky
hypotézu presvédCive potvrdily: pfi vylouceni otazek 9 a 12 (téméf vSichni studenti
odpovidali spravné) dostaneme 2,84krat vice spravnych odpovédi na gymndziu nez na
SOU.
Velmi zarazejici rozdil mezi vysledky ¢trnactiletych zakt a zaka strednich skol a dale mezi
zaky z gymnazii a SOU zaregistrovala i Jana Paleckova v roce 1999.
V centru zdjmu Ruska, Havlové a Pumpra (2010) bylo porovnani studijnich vysledkt zaki
z gymnazii a SOS s maturitou na konci 9. roéniku ZS. Autofi dospéli k témto vysledkiim:
»Dokonce 25 % nejhorsich studentti gymnazii (hodnota 2,00) mélo lepsi studijni vysledky,
neZ je primémy prospéch viech zakt SOS s maturitou (hodnota 2,23).”
Shrnuti této kapitoly je vcelku bandlni, ale pii ptipravé didaktik nijak nereflektované: zaci
gymnazii, SOS a SOU jsou naprosto jini.

d. Vliv udlitele na pristup Zaka ke vzdélavani
V této kapitole se zaméfuji na vliv ucitele na vysledky zaki, na jeho postaveni vii¢i zakiim,
rodi¢im a vedeni §koly a dale na kvalifikaci u¢itelti podle typt SS.
Kubiatko (2014) nalezl silny a vyznamny vztah mezi vnimanim osobnosti ucitele a
postojem k chemii (a dal$im pfirodovédnym predmétiim), coz ovSem nebyva v praxi prilis
zohlediiovano (viz nize).
Postaveni ucitele velmi dobte ilustrovala Duskova (2010). Polozila zakiim otazku ,,Chtél/a
by ses podobat nékterému uciteli, ktery t€ uci?”. V 7. a 9. ro¢niku byla odpovéd’ ,,Ne* na
prvnim misté. V ro¢niku osmém byla odpovéd’ ,,Ne*“ hned druhd v potadi. Z odpovédi
vyplyva, ze naprosta vétSina vyuc€ujicich neni pro zéky pfirozenou autoritou.
Kvalita vyuky na SOU je nedostate¢na, ptedevSim proto, ze se jedna o urcitou
spoleenskou dohodu. Pokud je béZné, Ze ptirodni vé€dy uci neaprobovany vyucujici v
ucebné ,,s kiidou a tabuli“ a vedeni Skoly bere tyto predméty pouze jako nutné zlo, je
jakakoliv snaha vysledkem touhy téch né€kolika malo aprobovanych ucitelti, ktefi jesté
nerezignovali, ucit svilj pfedmét tak, aby méla vyuka néjaky smysl a bavila zaky i je
samotné. Takovato snaha je ovSem ,,mimosystémova‘ (systémem nepodporovand) a pokud
je spojena s tim, Ze ucitel klade na Zaky néjaké naroky a pozadavky, které vzdy nebude
schopna ¢i ochotna urcita ¢ast zakl splnit, tak 1 ,,protisystémova®.
Vliv ucitele je ve srovnani s vlivem rodiny mnohem mensi, ucitelé vétSinou nejsou pro
zéky pfirozenou autoritou. VIiv ucitele snizuji nejasné nastavend pravidla, nedostatecné
pravomoci pii feSeni problémovych situaci, nejednotnost kolegti apod. Kvalifikace, pfistup
a vysledky ucitelll nejsou systematicky sledovany a nejsou hlavnim (jedinym) kritériem
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pro jejich hodnoceni (loajalita k vedeni a ,bezproblémovost®). Na SOU jsou
nekvalifikovani ucditelé zastoupeni mnohem vice nez na ostatnich typech Skol, navic je
jejich kvalifikace Casto pouze formalni (dalkové studium pedagogického minima). Velka
¢ast ucitelt zazila ve svém povolani stres a velka cast uciteltl trpi syndromem vyhoteni (¢i
jeho priznaky), na SOU je nejvétsi podil téchto uciteld.

e. Pristup zaki ke Skole, vzdélavani apod., vliv rodiny
Keller a Tvrdy (2008) popisuji krajni postoj ke vzdélani takto: ,,AZ konecn¢ po odmitnuti
potiebnosti vzdélani, s akcentem pouze na jeho formalni stranku — diplom, zdGraznénim
nutnosti kontakti a umeéni pracovat.*
Hajtrova (2011) srovnavala zaky ucebniho (skupina ¢. 1) a maturitniho (skupina ¢. 2)
oboru kuchat. Zaci SOU nemaji o uspéch zajem (ani v jejich oboru), je tudiz logické, Ze
pro n¢j nejsou ochotni odsunout bezprostiedni prozitky (odpocinek, zabava), a tudiz budou
odborné znalosti, vSeobecné znalost, jsou pro tuto skupinu zakt velkym problémem.
Orientace na vyznam a smysl je u skupiny €. 1 hluboce pod stanovenym prumérem.
Janouskova (2010) sledovala divody ukonceni studia na OU a zjistila, Ze nejcastéj$im
divodem pro ukonceni vzdélavani je neomluvena absence. Samotné mentélni postizeni
neni pti¢inou neuspéchu u zaki odbornych ucilist’ a praktickych skol.
Odhadem 20-30 % spolecnosti povazuje vzdélani (tedy Skolni dochazku) pouze za
nepiijemnou povinnost - viz Paptokova (2006) ,.trocha vzdélani neuskodi”.
Za velmi dilezitou povazuji praci Jittho Safra Tiidni rozdily ve vychové: vysokoskolské
rodiny, rodiny délnické ,,ambiciozni“ a ,statické“ [SOCIOweb] (2011). Safr délnické
rodiny rozdéluje na dvé skupiny: ,,Na jedné stran€¢ jde o mensi skupinu ,,ambicidéznich*
rodin, v nichz rodiCe aspiruji na vysokoskolské nebo vyssi odborné vzdélani svych déti
(34 % délnickych rodin). Naproti tomu ptiblizn€ dvojnasobny pocet rodin lze oznacit jako
»statické® délnické rodiny (66 %). Zde rodiCe ocekavaji od svych potomkil nanejvyse
stitedoskolské vzdélani s maturitou. Oba typy délnickych rodin se vyraznéji neodliSuji ze
sociodemografickych hledisek, stejné je vzdélani rodicl, piijem, pocet sourozencu a setkat
se s nimi lze ve vSech velikostech sidel. Uvedené typy délnické rodiny ov§em do jisté miry
rozliSuje zivotni styl a hodnoty rodict, jejich ptistup k vychové a rovnéz Skolni vysledky
déti spolu s tim, jakym zplsobem travi volny Cas. Déti z ambiciozni délnické rodiny se
vyznacuji lepSim prospéchem, vice ¢tou, chodi Castéji do knihovny. Jsou na tom podobné
jako déti vysokoSkolakid.” Prace popirda deterministické pojeti socioekonomického
rozdéleni spole¢nosti. Rozdé€leni spoleCnosti je déano osobnim piistupem kazdého
jednotlivce (rodiny).
Beranova (2006) sledovala problémové zaky SOU. Situaci na SOU popisuje takto:
,» Vetsina tiidnich ucitelt ma v kazdé tridé dvacet devét zaka (v prvnich roénicich jich byva
vétsinou pies 30), z nichz 40 % je z velmi slabych socidlnich rodin. Jejich rodi¢e nemaji
vibec zdjem o své ,,déti”, je jim jedno, jak Zaci prospivaji, jestli Skolu navstévuji.
Nejdulezitejsi, jak jsem se uz méla moznost presvédcit, je, aby se jejich ,,déti” za kazdou
cenu udrzely na Skole, a Skola za né platila zdravotni pojisténi.”

f. Vliv pokusii na pristup Zaki k chemii
Velké mnozstvi publikaci zdlraziiuje vyznam pokusti pro vyuku chemie a ostatnich
ptirodovédnych predmétil, aniz by byla zmitiovana specifika SOU a SOS. Naprosta vétsina
SOU neni vybavena laboratofi ani skladem chemikalii. Vybaveni pro chemické pokusy je
drahé (nejlevnéjsi variantou je prenosny kufiik za cca 10 000 K¢), ¢asoveé narocné a pro
zaky mnohem mén¢ zabavnéjsi neZ videa na Youtube ¢i 3D PC hry. Pfesto jsou mezi Zaky
velmi oblibené (viz niZe a viz bod 3 Praktické ¢ast), divodem ovSem miize byt fungovani
ucitele v mddu ,.kdo si hraje, nezlobi”.



Dle mych praktickych zkuSenosti nema sledovani pokusti na znalosti zaku prakticky zadny
vliv.
Veselsky, Hrubiskova (2009) stanovili vztah mezi moznostmi zakli vykonavat ve
vyucovani pokusy a experimentovat a zajmem zakl o chemii. Nizky, ale vyznamny vztah
zjistili 1 mezi tim, nakolik ucitel ve vyucovani pouziva nazorné¢ pomticky nebo predvadi
pokusy k probiranému uéivu, a zajmem Zaktl o chemii. Podobné vysledky méli téz Skoda a
Doulik (2009) ¢ Svandova (2012).
Autofi Rusek, Bene§, Adamec (2009) popisuji problémy vyuky chemie na SOS: horsi
vybaveni kol specializovanymi ucebnami (laboratote jsou k dispozici pouze na cca 26 %
SOS), sklady chemikalii (na cca 40 % $kol) atd.
O efektivité $kolnich experimenti mluvi autofi Skoda, Doulik (2009) takto: ,,Skolni
experiment se stal pfi vyuce chemie na gymnaziu v podstaté nezddoucim a omezuje se na
pouhé ,,cirkusy a varieté”, tj. na ojedin¢lé predvadéni ,.efektnich® pokusi, které vSak
nemaji nejmens$i Sanci vyraznéji zaujmout dneSni ditka odkojend virtualni realitou a
trojrozmérnymi stfileckami na PC.”
Abrahams (2009) rovnéz zpochybiiuje ptinos pokusti. Jeho vysledky naznacuji, Ze zatimco
pokusy vzbuzuji kritkodoby zédjem, jsou pomérné netcinné pii vytvaieni dlouhodobé
motivace ke studiu.

g. Projekty, soutézZe apod.
Durdova (2012) upozorfiuje na to, Ze gymnazist¢ maji oproti studentim stfednich
odbornych ucilist’ vétsi zajem o poznavaci a tvofivé ¢innosti. CoZ potvrzuje mensi moznost
zaujmout zaky SOU pomoci projektového ¢i badatelsky orientovaného vyucovani.
Veselsky, HrubiSkova (2009) doporucuji vyucovani zaméfené na zaky s vyraznym
uplatnénim konstruktivistického ptistupu v poznavani zakd. Zdlraziuje se v ném aktivni
charakter poznavani, pifi kterém si poznavajici subjekt sdm organizuje, fidi a interpretuje
ziskavané informace s vyuzitim predeslého poznani a dovednosti, kterymi disponuje.
Moje vyhrady jsou opét tyto: opravdu se tohle vSe da stihnout v téch nékolika hodinéch,
které ma ucitel k dispozici? Lze timto zplisobem pracovat na SOU s 18letymi
pologramotnymi Z4ky, u kterych neni vyjimecna absence 40 %?
Motivace alespon ¢asti zakli pomoci riznych forem vychézejicich z projektového
vyucovani je jist¢ zadouci, ale vyucujici, ktery se snazi tyto metody pouzivat, nardzi v
praxi na riizné problémy, které jsem popsal ve své praci: ,,Uéelem projektového vyucovani
je dle mého nazoru pfedevs§im probudit zajem Zzakl, coz vzdy znamend pro ucitele 1 zZaky
praci navic, a bylo by vhodné Zaky a ucitele vice podporovat (napt. oficidlnim zanesenim
pozadavku na projektové vyucovani/zdkovské projekty do kurikula apod.). Je téZ nutné
zabranit, aby byla jako ro¢nikové préce pfijimana dila typu ,,CTRL+C a CTRL+V*.*

h. RVP, kontrola, Fizeni §kol
Dal3im problémem je pedagogicka kvalifikace fediteltl. Obzvlasté na SOS a SOU jsou
Casto tediteli techniCti ¢i ekonomicti odbornici s pedagogickym minimem. I pies jejich
dobré manaZerské schopnosti a odbornost v daném oboru (automobily, ekonomika apod.)
nemaji dostate¢né znalosti o pedagogickém procesu a pokud pracuji v fidici funkci jiz
nékolik let, tak 1 to minimum, které studovali, bude zastaralé.
Konkrétni problém, ktery jsem ve své praxi feSil, bylo pouzivani Gaussova rozdéleni.
Timto problémem jsem se zabyval hloubéji a publikoval tyto vysledky: ,,Pokud by bylo
vyzadovano, aby hodnoceni zakt odpovidalo Gaussovu rozdé€leni, vyvstalo by pied
pedagogem velké mnozZstvi obtizné feSitelnych problémi. Takovéto rozloZeni vysledka
hodnoceni by neodpovidalo skutecnému stavu schopnosti a dovednosti zakt.
Bylo by nutné pouzivat horSich stupiii hodnoceni i u zékd, ktefi dané ucivo znaji
(chemické znacky prvki), ptipadné mezi zaky uméle rozliSovat (rychlost odpovédi).
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Do uvahy neni brano rozdé€leni Gaussovy kiivky popisujici IQ zakua pti déleni na konci 5.
tiidy ZS (pfechod na osmiletd gymnazia) a dile déleni po ukonéeni devitileté §kolni
dochazky mezi gymnazia, SOS a SOU.
Aby vysledky hodnoceni odpovidaly Gaussovu rozdéleni, muselo by byt na konci kazdého
roku hodnoceno né¢kolik zakia nedostatecné (1-2 pro tficeticlennou tfidu) a pouze nékolik
zaki by mohlo byt hodnoceno vyborné.
Kritéria pro hodnoceni (procento spravnych odpovédi apod.) by musela byt stanovovana
dodatecné, tak aby vysledky odpovidaly Gaussovu rozd¢leni.
Snahou o co nejvetsi pocet zakh, ktefi zvladnou pozadované ucivo, by ucitel Gaussovo
rozdéleni naruSoval.*
,Vysledky hodnoceni maji v didaktické praxi pfevazné jiné nez Gaussovo rozdéleni
(Gaussovo rozdéleni na PAF MU nebylo zamitnuto pro 6 % souboril, na SPU 0 %), zcela v
souladu s hodnocenim pouze na zaklad¢ znalosti a dovednosti, nikoliv tak, aby vysledky
mély Gaussovo (¢i jiné€) pfedem dané rozde€leni.
Vysledky studentl se vyrazné zlepsuji ve vysSSich ro¢nicich, zaroven klesa jejich pocet. V
nizsich ro¢nicich probiha tfidéni studentd na ty, ktefi maji motivaci a predpoklady ve
studiu pokracovat a na ty, ktefi necht¢ji vénovat dokonceni studia odpovidajici usili nebo k
dokonceni studia nemaji studijni predpoklady.*
Strakova a Simonova (2013) vidi problém ve zlepSeni hodnoceni a posuzovani postupt,
kterému brani nizka uroven odbornych znalosti mezi uditeli, fediteli a tvlrci politik, a
zkuSebnimi Ustavy v soukromém sektoru..., coz zajimave koreluje s politikou ,,nérokli na
ucitele* (zacit studovat musi do roku 2014, po 10leté prechodné dobg).
Je otazkou, zda opravdu muze dobie fidit pedagogicky proces vedeni Skoly sestavajici
vyhradné z inzenyrt s pedagogickym minimum. Zcela jist€¢ mohou byt dobrymi manazery,
spravci, ekonomy a administratory atd., mohou byt vedeni nejlep§imi tmysly, ale je pro
fizeni Skoly pedagogické minimum dostatecné? Navic pokud vyraznou vétSinu svého
profesniho zivota stravili tito pracovnici v fidicich funkcich (zastupce feditele, feditel)?
Rusek, Bene§, Adamec v ¢&lanku SPECIFIKA VZDELAVANI V CHEMII NA
STREDNICH ODBORNYCH SKOLACH NECHEMICKEHO ZAMERENI popisuji
specifika vzdélavani v chemii na SOS nechemického zaméieni a zjistili, Ze na 55 % obortl
zakoncenych maturitou vyucuje chemii ucitel, ktery studoval ucitelstvi chemie a na 15 %
ucitel, ktery chemii nestudoval. Na 30 % obort zakon¢enych u¢novskou zkouskou vyucuje
chemii ucitel, ktery studoval ucitelstvi chemie a az na 60 % oborti pedagog, ktery chemii
nestudoval.
Srovnal jsem RVP (oblast chemie) pro obor truhlai (SOU) a v RVP pro obor autotronik
(SOS, varianta B) a potvrdil, Ze je tato oblast identicka. Stejné srovnani jsem provedl pro
ZS a SOU (obor Truhl4f). Oblast chemie ma v RVP pro zékladni vzdélavani 757 slov, v
RVP pro obor truhlat 301 slov. RVP pro obor truhlaf neobsahuje Zadnou oblast, ktera by
nebyla obsazena v RVP pro zékladni vzdélavani, naopak neobsahuje kapitoly Pozorovani,
pokus a bezpecnost prace a Chemie a spolecnost. Dalo by se fici, ze RVP pro obor truhlaf
je pouze zestrucnény RVP pro zakladni vzdélavani s ptidanou frazi ,,vyuziti v odborné
praxi a v béZném Zivote*.

i. Pohlavi
Velmi mnoho praci zmitiuje vliv pohlavi na postoj zak k chemii (a ostatnim pfirodnim
védam). Ovsem vysledky jsou rozporuplné. VétSina praci dosla k zavéru, ze pozitivngjsi
vztah k pfirodnim védam maji chlapci, ale byly popsény i vysledky opacné (Veselsky,
Hrubiskova [2009]), nevyvozuji z nich tedy zadné zavery.

j. Uplatnéni absolventi
Je vSeobecné znamo, Ze nejvySSi nezaméstnanost je mezi lidmi s pouze zakladnim
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vzdélanim, nésledné u lidi s vyu€enim pres lidi s Uplnym stfedoskolskym vzdélanim a
dokléada ,,vyhody* vS§eobecného vzdélani.

Téz celd zprava NUOV o Potfebach zaméstnavateld a ptipravenosti absolventli (Burdova,
Paterova [2009]) klade velky diiraz na vSeobecné vzdé€lani a tzv. ,softskills”. ,,U vSech
vzdélanostnich kategorii je znaény vyznam piikladan schopnosti nést zodpovédnost, fesit
problém, ¢ist a porozumét pracovnim instrukcim. Do poptedi vystupuji rovnéz ochota ucit
pracovnikil povazuje vice nez 90 % respondentil ¢teni a porozuméni pracovnim instrukcim
a schopnost nést zodpovédnost.

III. Vyzkumna ¢ast

a. Metodika a cile vyzkumu
Prakticka ¢ast se zabyva vyhodnocenim dotazniku (viz ptiloha), ktery obsahoval 25 otazek.
M) vyzkum a jeho vysledky jsou sice pouze orientacni, pfesto se domnivam, ze mohou
slouzit jako vychozi bod pro dal§i podrobné vyzkumy, nebot srovnani riznych typa
sttednich Skol se v odborné literatuie téméf neobjevuje, a pokud ano, tak pouze okrajove,
moje prace je prvnim systematickym pohledem na tuto problematiku.
Ve spolupraci s PAF MU v Brné bylo mezi spolupracujici skoly distribuovano celkem 523
dotaznik®: 185 na gymnazia, 226 na SOS a 112 na SOU. Dotazniky Zaci vyplitovali piimo
ve vyucovacich hodinach, diky tomu byla navratnost 100 %.
Byly vybrany ty tfidy (ro¢niky), ve kterych probihd vyuka chemie.
Dotazniky byly distribuovany od zacatku listopadu 2010 (SSDOS a Charbulova), az do
druhého pololeti $k. r. 2012/2013 (SS Polytechnicka).
Vzhledem k rozloZzeni vysledkid (velmi casto se jedna o bimodalni data = projev
nehomogenity datového souboru, kde klasické ani robustni parametry [praimér, median, aj.]
nemaji smysl) a k tomu, Ze se jedna o vyjadieni postoji k riznym oblastem Skoly,
predmétu chemie, vzd€lani vSeobecné apod., je tieba mit na paméti, ze ,,vyzkumné
uchopeni vzdy predstavuje vetsi ¢i mensi redukcei reality* (Sak, P. Promény Ceské mladeze.
Praha: Petrkli¢, 2000, 67 s. in Sulova [2011]) a presna kvantifikace vysledki tedy ztraci
smysl.
Obory SOU jsou jen ze 2 Skol, predpokladal jsem, Ze alespoii jeden obor SOU bude 1 ze
$koly Charbulova, bohuzel jsem si to véas neovéfil. Situaci na SOS a SOU srovnavam pii
své kazdodenni praxi jiz 8 let, na zdklad¢ téchto zkuSenosti si dovolim zobectovat.
Rozlozeni vysledkli se u jednotlivych Skol zasadné neliSilo (velké rozdily byly i mezi
jednotlivymi tfidami v ramci jedné Skoly), vliv specifickych podminek na Skolach 1ze tedy
zanedbat a vysledky zobeciiovat. Informace o vyucujicich, skole atd. jsem neshromazd’oval
z obavy, ze rozdani dotazniku zakim je absolutni maximum, které Ize zadat, a jakékoliv
dalsi pozadavky by vedly k radikalnimu snizeni ochoty spolupracovat.

b. Vysledky vyzkumu

Spolecnost tlak na to, aby naprostd vétSina populace absolvovala néjakou formu
sttedoSkolského vzdélavani. Tento tlak ovSem neni dostatecné doplnén tlakem na
dodrzovani pravidel (osvojeni si pozadovanych védomosti a dovednosti). Tim vznika dle
mého nazoru chybny piistup predevsim ke studiu na SOU. Tento ptistup vede k tomu, Ze
30 — 40 % pftislusnych populacnich ro¢nikli je vychovavéno v atmosféte, kterou precizné
vyjadfil mlj byvaly zék: ,,kamos taky nic neumél a voni mu to dali®.

Pro stru¢né a piehledné shrnuti piedchozich vysledkii jsem v nasledujicich grafech
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porovnal primér, modus a median u jednotlivych typi Skol pro vSechny otazky. Rozd¢€leni
dat bylo velmi Casto bimodalni a tyto veli¢iny tedy mohou slouzit pouze k zakladni
orientaci, pfesto jsou k porovnani riiznych typii Skol postacujici.

Vyznam hodnot na ose x (pokud neni uvedeno jinak):

1 = ano, 4 = nevim (stfedn¢), 7 = ne (sedmistupiiova skala)

Jako prvni zavérecné shrnuti uvadim rozlozeni zakii podle doméci piipravy, nebot’ lépe
snad rozdil mezi Skolami vyjadrit nelze:

%

70,0 ~
60,0 -
50,0 -~

40,0 -

30,0

gymnazia
20,0

10,0 -

pod 5

nad 10

minut uéeni doma/vyuc. hod. chemie

Graf ¢. 1: Srovnani dostate¢né a nedostatecné domaci ptipravy podle typt skol

gymnazia
#5058
* 50U
1 2 3 4 5 6 7
Graf 2: Vyhodnoceni uZite¢nosti chemie

+ S0U

+ 505

A gymnazia

1 2 3

o ——

Graf 3: Vyhodnoceni vyuZitelnosti znalosti z chemie v kazdodennim zivoté
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Graf 4: Vyhodnoceni oblibenosti chemie

U SOS a SOU se jedna o bimodalni data — druhou nejvétsi ¢etnost mély odpovédi 3 (SOS)
a 4 (SOU), z celkového rozlozeni je zcela zietelne, ze zaky SOU bavi chemie méné nez
zaky SOS.

+ 50U
+ 505
gymnazia
A2 X
[
1 2 3 4 5 6 7

Graf 5: Vyhodnoceni obtiznosti chemie

Zaci SOU se neuci, nedavaji pozor, chemie je nebavi, maji z ni nejhorsi znamku, ale presto
povazuji chemii ze v§ech zaki za nejlehci?

Ugebnici do chemie mé 95 % zakt gymnazii, 54 % zakd SOS a pouze 26 % zaki SOU. V
dnesni dobé lze sice spoustu studijnich materiali dohledat na internetu (dum.rvp.cz,
wikipedie, chemweb.cz a mnoho dalSich), mit vSechny informace piehledn¢ shromazdéné
na jednom misté je ov§em samoziejmé pohodInéjsi a dovolim si vyjadfit jistou pochybnost
o tom, Ze zaci SOU vénuji Usili navic vyhledavani potiebnych informaci. Koneckonct
sami zaci SOU uvadi, ze se do chemie pftili$ nepfipravuji (viz vyse).

Pomér zaku, kteti davaji pozor témet vzdy, k zaktim, ktefi davaji pozor malokdy, je

nasledujici: SOU: 1,62 SOS: 3,46 gymnazia: 45,00
# 50U
+505
gymnazia
1 2 3 4 é é ;

Graf 6: Vyhodnoceni obliby vypocta 5
Zaci SOU mayji nepatrné lepSi primér nez zaci SOS, coz mi pfijde velmi zajimavé.
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Graf 7: Vyhodnoceni obliby nazvoslovi 5
VSechny fady jsou bimodalni. Druhd nejcastéjsi hodnota u gymnazii je 7, u SOS a SOU 4.

450U
4505
A gymnazia
T T IT
1 2 3 4 5 6 7

Graf 8: Vyhodnoceni obliby teorie
Rady SOS a SOU jsou bimodalni, u SOS je druha nejcastéjsi odpovéd’ 7 a u SOU 4. Tyto
fady jsou srovnatelné.

+ 50U
4505
A gymnazia
T T
1 2 3 4 5 6 7

Graf 9: Vyhodnoceni obliby pokusti
Témert vSechny zaky pokusy bavi, nejméné bavi zdky gymnazii, domnivam se, zZe by to
mohlo byt zplisobeno povinnosti Zakli gymnazii zpracovavat protokoly.

% 5S0U
4505
A gymnazia
I T
1 2 3 4 5 6 7

Graf 10: Vyhodnoceni odbornosti ucitele
Naprosta vétsina zakli nema k odbornosti ucitele vyhrady.
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Graf 11: Vyhodnoceni pfisnosti vyucujiciho

Rady SOS a SOU jsou bimodalni, u SOS i u SOU je druha nejéastéjsi odpovéd’ 7. Tyto
fady jsou srovnatelné. Na SOS a SOU by byl dle mého nizoru vhodny piisnéjsi p¥istup,
naopak na gymndziich lze z narokli mirn¢ slevit.

+ S0uU
#5508
gymnazia
1 2 3 4 5 6 7
Graf 12: Vyhodnoceni spravedlnosti vyucujiciho
Naprosta vétSina zakl povazuje své ucitele za spravedlivé.
*50U
4505
gymnazia
T
1 2 3 4 5 6 7

Graf 13: Vyhodnoceni vyznamu, ktery zaci ptisuzuji vzdélani
Tato otdzka je pravdépodobné zatiZena socialni Zadoucnosti, pfesto je vidét posun od zaki
gymnazii, pies zaky SOS az po zaky SOU.

+ S0U
* 508
gymnazia
) S D A
| | |
1 2 3 4 5 6 7

Graf 14: Vyhodnoceni obliby pobytu ve skole
Zaci SOU se ve §kole nejvice bavi, za nimi jsou Zaci gymnazii a nejméné bavi $kola zaky
SOS. Toto rozdéleni potvrzuje, ze pro zaky SOU je skola pouhd zébava.
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Graf 15: Vyhodnoceni spokojenosti se zvolenym oborem
Se svym oborem je spokojena naprostd vétsina zakda.

U nésleduyjiciho grafu je vyznam hodnot na ose x tento: 1 = lehky, 7 = t€zky

4 S0U
4505
A gymnazia
T T
1 2 3 4 5 b 7

Graf 16: Vyhodnoceni naro¢nosti oboru

Zaci SOU si jsou velmi dobfe védomi riznych narokl na raznych typech skol, coz plati i
pro Zéky ostatnich typt Skol. To potvrzuje nebezpeci odchodu Zakli na méné narocny typ
Skoly.
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IV. Zavér

Byly popsany realné podminky a hlavni vlivy na vyuku chemie na vSech tiech typech
stfednich $kol (gymnézia, SOS a SOU).

Byly popsany rozdily v absenci, rozdily mezi zaky, vliv rodiny a ucitele, vliv pokusii a
dalsich motivacénich technik na oblibenost chemie, oblibenost jednotlivych aspektl chemie
(teorie, ndzvoslovi, vypocCty, pokusy), piistup k redlné vyuce a vzd€lani vSeobecné, nazory
na vyuzitelnost znalosti z chemie v predpoklddaném povolani, v kazdodennim Zzivoté a pii
dal§im studiu. Byly srovnany RVP pro ZS, SOU a SOS.

Bylo potvrzeno, Ze spolecnost se stale vice rozd€luje na pracovité a ambicidézni gymnazisty
a ucn¢ bez ambici. Spolecnost pfipousti stav, kdy je 20 — 40 procentim populace
tolerovano nedodrzovani pravidel a neplnéni ukoli.

Zéaci SOU uvadéji jednoznaéné nejhorsi postoje, piistup, vztah apod. ke $kole a vzdélani.
Dotaznik bych souhrnné vyhodnotil takto:

Z 24 otazek (otazky €. 1 a 2 shrnuji do oblasti pfiprava na vyucovani) jsem 4 vyhodnotil
jako irelevantni (obliba pokust, spravedlivy pfistup ucitele, spokojenost se zvolenym
oborem a uZzitecnost zvolené¢ho oboru), nebot’ téméf vSichni Zaci bez ohledu na typ Skoly
odpovidali pozitivng.

Ze zbyvajicich 20 oblasti byly odpovédi zaki SOU nejhorsi ve 13 piipadech. Jednalo se o
otazky a oblasti: ptfiprava na vyucovani, uziteCnost znalosti z chemie, uzite¢nost znalosti z
chemie v kazdodennim Zzivot¢€, oblibenosti chemie, vlastnictvi (a tim padem i1 pouzivani)
ucebnice, posledni znamka z chemie na vysvédéeni, pozornost v hodinach, obliba
chemického nazvoslovi, obliba teorie v chemii, odbornost vyucujiciho chemie, zajem o
dalsi vzdelavani po dokonceni stavajiciho a vyuziti chemie pii dal§im vzdélavani.
Nejpozitivnéjsi byly odpovédi zakti SOU ve 3 oblastech, ovSem 1 tyto pozitivni odpovédi
povazuji za problematické. Nejvice zakti SOU povazuje chemii za lehkou, pfestoze je
nebavi, maji z ni Spatné zndmky a povazuji ji za neuziteCnou. PiestoZe je chovani zaki
Piestoze maji zaci SOU nejvétsi studijni problémy a béhem studia si osvoji nejméné
znalosti a dovednosti ze vSech zaki raznych typi Skol, povazuji svlij obor za lehky.
Neutraln€é odpovidali Zaci SOU v téchto oblastech: vyuziti chemie ve studovaném oboru,
obliba chemickych vypocti (dalsi potencialné sporné odpovédi), vyuziti chemie v
budoucnosti a pfisnost vyucujiciho.

Z 20 relevantnich otazek povazuji odpovédi zakti SOU za nejproblematictéjsi (ve srovnani
s zaky SOS a gymnézii) v 16 piipadech.

Jako teSeni nenavrhuji zadné revoluéni metody, pouze disledné dodrzovani stavajicich
pravidel (dochdzka do Skoly, chovani ve Skole, osvojené znalosti a dovednosti) a posileni
jejich kontroly. Podpora vyucujicich na SOU napft. nizs§i hodinovou dotaci, pfitomnosti
asistentll, metodickou podporou apod.

Jedinou oblasti, kde bych doporucoval systémové zmény je oblast RVP, které jsou nyni
obsahové identické pro ZS, SOS i SOU, a dusledngjsi vymezeni pozadovanych znalosti a
dovednosti na riznych typech skol.
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I. Introduction

I have experienced teaching at all 3 types of secondary education institutions in the Czech
Republic. Whilst attending a lot of trainings (21 general training and schooling within 8
years), specialized coordinator of EVVO (environmental education) study, the
complementary study of the pedagogical competence, and reading discussions in both
specialized and mass media, I have been noticing professionals’ unawareness of the
situation at secondary schools of various types, especially apprentice schools, over and
over. All the methods, approaches and situations talked about during these years have
mainly concerned grammar school (and some “better” secondary vocational schools), but
have had nothing to do with apprentice schools. Most of the teaching methods and
approaches have been useless and inapplicable in my teaching practice. Only minimum of
them were originally intended for teaching at apprentice schools.

Even the specialized literature deals with the descriptions and differences between the
types of secondary schools only marginally.

In my opinion, it is necessary to distinguish among three significantly different didactical
approaches (for secondary vocational schools, apprentice schools and grammar schools)
since the basic conditions for teaching chemistry at those three types of schools differ in
almost everything (equipment, educational potential of students, students’ attitude to
chemistry, school management’s attitude to chemistry, the number of weekly lessons, etc.)

II. Theoretical basis

a. Non-attendance
What I consider as not only sufficient but also essential precondition is students’ presence
in the lessons. Even the best teacher showing a breath-taking chemical experiment cannot
intrigue an absent student.
Kotas (2010) explores the (technical) secondary school student problems related to non-
attendance to school. He describes the phenomenon of the higher “problem students”
concentrations at apprentice schools, saying that classes with as much as 60% of the
“problem apprentices” are not exceptional these days. Most of these students also showed
the same problematic behaviour at elementary schools. Hajek (2011) comes to the same
conclusion.
After conducting my own research into the school type and non-attendance
interconnection, I arrived at the very same conclusion: the apprentices’ non-attendance
greatly exceeds the secondary vocational school students’ non-attendance (by 30 to 40%)),
which illustrates the different behaviour patterns of these two groups of students. There is
no doubt that very high absences are one of the reasons for poor school results of the
apprentices.
The student non-attendance is one of the outer factors that cannot be significantly
influenced by schools; which is relevant to primary, secondary and tertiary education, from
elementary schools to universities.

b. The popularity of the subject
The popularity of the subject strongly impacts the way it can be taught. Of course, it is
easier to teach a subject to which students look forward, and to reach higher results in it, as
well.
As described below, there are significant differences in the popularity of chemistry
between the students of secondary vocational schools and apprentice schools.
The interest in chemistry declines with the rising age of students (see e.g. Svandova 2012).
Skoda and Doulik (2009a) warn that “in the schools of industrial countries all over the
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world are the scientific subjects among the least popular”. They are not perceived as
important for life and career by the responding students.

¢. Dissimilar types of students at various types of secondary schools
Even though students acquire the secondary education both at grammar schools, secondary
vocational schools and apprentice schools, the noticeable problem lies in the very different
requirements on the knowledge and skills at these 3 school types.
When testing the knowledge of laws and regulations among students, Hnidkova (2009)
found out that the grammar schools students had almost 3 times more correct answers than
the students of apprentice schools.
Surprisingly large differences were discovered between the fourteen-year-old students and
the secondary school students and also between grammar school students and apprentice
school students by Jana PaleCkova in1999.
Russians Havlova and Pumpra (2010) focused on the comparison of the ninth grade basic
school results of the later grammar school students and later secondary vocational school
with maturita school leaving exam students. Havlova and Pumpra state that: “Even the
25% of the worst grammar school students have better study results (average mark 2.00)
than the average study results of all the secondary vocational school with maturita exam
students (average mark 2.23).”
This chapter summary is rather banal, nevertheless, still not taken into consideration when
didactical materials are being prepared: the students of grammar schools, secondary
vocational schools and apprentice schools differ immensely.

d. Teacher’s influence on students’ approach to education
This chapter deals with teacher’s influence on students’ results, on teacher’s attitude to
students, parents and school management, and on teachers’ qualification in relation to the
secondary school types.
Kubiatko (2014) discovered a strong and important relation between the perception of
teacher’s personality and an approach to chemistry (and other scientific subjects), which is
usually not much taken into account in reality (see below).
The quality of education at apprentice schools is deficient, mainly because it is a kind of an
unwritten social agreement. Science taught by unqualified teachers in non-specialized
classrooms “just with a blackboard and chalk” is common and school managements
consider scientific subjects as a necessary evil.
An effort of those few qualified teachers to make scientific education useful is not
supported by the system — it is not in conformity with the system and, thus, “outside the
system”. If a teacher dares to place some demands, which a certain part of students will
always be unable or unwilling to fulfil, such an effort is considered to be “against the
system”.
The influence of a teacher is much smaller in comparison with the influence of student’s
family; mostly, teachers do not stand for natural authorities. The teacher’s influence is
being reduced by their limited powers for solving some problematic situations, vaguely
stated rules, a non-existing unity of colleagues, etc. In addition, qualifications, approaches,
and results of teachers are not systematically monitored and do not represent the principal
(and only) evaluation criterion (loyalty to the school management, causing no problems).
There is a much higher proportion of unqualified teachers at apprentice schools than at any
other type of schools; besides, their qualification is often only formal (distance study
course of the pedagogical competence).

e. Students’ attitude towards school, education, etc., the influence of the

family

Keller and Tvrdy (2008) describe extreme attitude towards education with these words:
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“denying the usefulness of education, stressing only its formal side — a diploma and a
degree — and the necessity of obtaining contacts and the ability to work.”
Education (and school attendance) is only understood as an unpleasant obligation by
approximately 20-30% of our society — as in Paptokova (2006) “a little bit of education
won’t do any harm”.
The work Ttidni rozdily ve vychové: vysokoskolské rodiny, rodiny délnické ,,ambicidézni*
a ,,statické [SOCIOweb] (2011) by Jifi Safr is, in my opinion, crucial. Safr differentiates
between 2 types of working class families: “On the one hand, there is a smaller group of
‘ambitious’ working class families, in which parents want their children to obtain
university or college education (34% of working class families). On the other hand, there
are approximately twice as many families that can be called ‘statistical’ working class
families (66%). In these families parents expect their children to reach no more than a
secondary education with a maturita school leaving exam. Both types of the working class
families are rather similar as far as the sociodemography is concerned; the number of
siblings, parents’ education, and income are the same, they live in various types of
dwellings. Nevertheless, what partially differs the above-stated working class families are
their lifestyle, parents’ values and upbringing styles together with children’s school results
and free time activities. The children from an ‘ambitious’ working class family have better
school marks, read more and go to libraries more frequently. They are similar to the
children of university-educated parents.” Safr’s work denies the way determinists see the
socioeconomic division of the society. According to him, the society division is based on
an individual approach of every single person (family).
Beranova (2006) describes the situation at apprentice schools with the following words:
“There are usually 29 students (by and large, there are even more then 30 first-year
students) in each class, out of whom 40% come from socially-disadvantaged families.
Parents of these students show no interest in their children, their school results and school-
attendance. As I have observed, what is the most important for these parents is that their
children stay at the school at any cost and that the schools pay their children’s health
insurance instead of them.”

f. influence of experiments on students’ approach to chemistry
A large number of materials emphasize the importance of experiments in teaching
chemistry and other scientific subjects, without mentioning the apprentice school and
secondary vocational school specifics. Most of apprentice schools lack both a laboratory
and the chemicals (Rusek, Benes, Adamec (2009)). The equipment for the experiments is
expensive (the cheapest option is a portable suitcase laboratory, which costs approximately
10,000 crowns), experiments are time-consuming and, in students’ opinion, less amusing
than YouTube videos or 3D PC games (Skoda, Doulik (2009)). Still, experiments are very
popular among students (see below and see section 3 Practical part); which can be,
however, reasoned by the philosophy “who plays, don’t bother”.
According to my personal teaching experience, showing experiments do not actually
influence the extent of students’ knowledge.
Veselsky, Hrubiskova (2009) determine the relation between the students’ opportunities to
conduct an experiment during lessons and students’ interest in chemistry as weak but
significant. Similar research results were also observed by Skoda and Doulik (2009), and
Svandova (2012).
Abrahams (2009) questions the asset of experiments, as well. His research implies that
experiments arouse only short-term interest and are rather ineffective when creating the
long-term motivation for studying chemistry.
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g. Projects, competitions, etc.
Durdova (2012) draws attention to the fact that grammar school students show bigger
interest in creative and learning activities than apprentices; which only confirms that the
chance of attracting apprentices’ attention and interest with the help of a project or research
based teaching is lower.
It is certainly desirable to employ certain project-based teaching forms to motivate at least
some apprentices; nonetheless, the teacher trying to use these methods faces miscellaneous
problems in teaching practice, which are described in the dissertation paper. “In my
opinion, the objective of project teaching is to awaken students’ interest, which always
means some extra work for students and their teacher. Therefore, it would be appropriate to
support both student and teachers more (e.g. by official inclusion of project
teaching/students’ projects into the curricula, etc.). It is also necessary to prevent the
coursework taken as a work type ,,CTRL+C a CTRL+V*“.*

h. Framework Education Programmes, assessment , school management
School headmasters’ pedagogical qualifications stand for another problem. Headmasters,
especially those of secondary vocational and apprentice schools, are often technical or
economic specialists with the complementary study of pedagogical competence. In spite of
their good managing skills and orientation in specialized fields (automotive industry,
economics, etc.), they do not possess the necessary knowledge of the pedagogical process.
If they have been working at this position for several years, their pedagogical knowledge
has probably become obsolete.
The specific problem that I had to tackle was using the Gaussian distribution. I was dealing
with this problem more intensively and published the following results: If a student
evaluation was required to be in accordance with the Gaussian distribution, for a teacher
there would be a large number of complicated obstacles to overcome. That distribution of
evaluation results would not comply with students’ real abilities and skills.
What is not taken into consideration is the division of the IQ describing Gaussian curve in
connection with the split of pupils at the end of the fifth grade at primary schools (change
to the 8-year programme of grammar schools) and another split of students after ending the
ninth grade (change to the 4-year programme of grammar schools, secondary vocational
schools and apprentice schools).
To make the students evaluation results match the Gaussian distribution, at the end of the
school year several students would have to be evaluated with mark 5 (1 to 2 students in the
class of 30) and only a few students could get mark 1.
The teacher’s effort to have the highest possible number of students who have learned the
curricular knowledge would interfere with the Gaussian distribution.
“The evaluation results in the didactic reality are predominantly different from the
Gaussian distribution (the Gaussian distribution was not refused only for 6% of files at the
Pedagogical Faculty of the Masaryk University); they are completely in compliance with
the evaluation based only on students’ knowledge and skills. Students are not evaluated in
accordance with the Gaussian or any other predetermined result distribution.”
Strakovd and Simonova (2013) see the problem in improving evaluating and assessing
methods, which is hindered both by the teachers’/headmasters’/policy makers’ low level of
specialized knowledge and by testing institutes of the private sector... which correlates in
an interesting way with the policy of requirements for teachers (teachers must have begun
their complimentary studies till 2014, after the 10-year-long transition period).
The question is whether they really can manage well the pedagogical process of school
management consisting solely of engineers with pedagogical minimum. It certainly can be
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good managers, administrators, economists and administrators, etc., they can be guided by
the best of intentions, but is it for managing school pedagogical minimum sufficient?
Additionally, if a large majority of his professional life spent these workers in management
positions (deputy director, director)?
Rusek, Benes, Adamec article SPECIFIKA VZDELAVANI V CHEMII NA STREDNICH
ODBORNYCH SKOLACH NECHEMICKEHO ZAMERENI describes the specifics of
chemistry education in secondary schools nonchemical focus and found that 55 % of
subjects ending with graduation teaches chemistry teacher who studied chemistry teaching
and to 15% of a teacher, who didn't study chemistry. 30 % of subjects ending
apprenticeship exam teaches chemistry teacher who studied chemistry teacher and up to
60% of subjects educator who didn't study chemistry.
I have compared the chemistry related parts of the framework education programmes
(FEP) of the cabinet maker subject field (at apprentice school) with FEP of the autotronic
subject field (at secondary vocational school, variant B); and in this research I have
confirmed that this area of FEPs is identical. I have also done the same comparison
between the FEP of the primary school and an apprentice school (a cabinet maker subject
field). The chemistry related parts of FEP of the primary education are 757-word-long, the
same parts of FEP of a cabinet maker field study are 301-word-long. Previously mentioned
cabinet maker field study FEP does not include any additional specific part that could not
be also found in the FED of the primary education; on the other hand, it actually misses 2
chapters — Observance, experiments and safety of operation, and Chemistry and the
society, which could be found in the primary education FED. It can be said that the cabinet
maker field study FEP is a shortened version of the primary education FED, enriched by
the extra phrase “use in a specialized profession and in everyday life”.

i. Gender
The influence of gender on students’ approach to chemistry (and other scientific subjects)
is mentioned in a large number of works. However, their research results are contradictory.
Most of the works come to conclusion that male students have more positive approach to
natural sciences; on the other hand, some research results show the opposite (Veselsky,
Hrubiskova (2009)). Therefore, in my paper I do not draw any conclusions.

j- Graduate employment
It is generally known that people with the highest unemployment rates are those with
primary education only, followed by those with apprentice training, and followed by
secondary school graduates. The lowest unemployment rates are among university
graduates. This scale clearly shows the advantages of general education.
Besides, the whole report of the National Institution of Technical and Vocational
Education about the employers’ requirements and graduates’ readiness — Potteby
zamé&stnavatelll a pfipravenosti absolventli — (Burdova, Paterovd (2009)) significantly
stresses general education and soft skills. The ability to bear responsibility, to solve
problems, and to read and understand work instructions are considered of high importance,
regardless one’s education. What is also becoming more and more crucial is the
willingness to learn new things and the ability to make decisions. As for the workers with
apprentice trainings, the research results state that the ability to read and understand work
instructions together with the ability to bear responsibility are considered as the most
significant by more than 90% of respondents.
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III. Research

a. Research Methodology and Aims
The practical part deals with the evaluation of a questionnaire (see attachment), which
consists of 25 questions. My research and its results are just approximate, but I believe that
they can serve as a starting point for other similar researches because professional
literature covers secondary school comparison just marginally. My thesis is the first paper
systematically covering this topic.
All in all, I distributed 523 questionnaires into the cooperating secondary schools in
collaboration with the Pedagogical Faculty of Masaryk University in Brno. 185
questionnaires went to grammar schools, 226 to secondary vocational schools and 112 to
apprentice schools. I collected 100 % of questionnaires because the students filled them in
during lessons.
I chose the classes with chemistry lessons.
I distributed the questionnaires between November 2010 (SSDOS a Charbulova) and the
second half of the school year 2012/2013 (SS Polytechnicka).
Due to the result layout (very often it concerns bimodal data = non-homogenous data file,
which is not influenced by classic or robust parameters [average, median, etc.]) and to the
fact that it concerns opinions toward different school aspects, chemistry, education in
general and so on; it is necessary not to forget that “the research grasp always stands for
smaller of bigger reality reduction” (Sak, P. Promény ¢eské mladeze. Praha: Petrkli¢, 2000,
p. 67. in Sulové [2011]) and the exact result quantification is thus meaningless.
SOU fields are just two of the schools, I assumed that at least one branch SOU will from
school Charbulova, but unfortunately I did not check it in time. The situation in secondary
schools and vocational schools I compare in my everyday practice for 8 years, based on
this experience I would like to generalize.
The result layout is more or less similar across the individual schools (big differences were
even among individuals classes of the same school); therefore, the influence of specific
conditions of individual schools needn't to be taken into consideration and the results can
be generalized. I didn't collect information about the lecturers, the schools, etc. because I
was afraid that the questionnaire distribution is the maximum I can ask, and any other
requests would have dramatically reduced the willingness to collaborate.

b. Research outcomes
The society puts pressure on the majority of population to obtain some sort of secondary
school education. However, this pressure is not supplemented by the pressure to enforce
the rules (necessary knowledge and skill adaptation). In my opinion, this causes many
problems on apprentice schools, in particular. Due to this approach, 30-40% of classes is
raised in the atmosphere brilliantly described by my former pupil: “My buddy knew
nothing too and he got it anyway.”
In the following charts, I compare the average, modus and median of individual school
types for all the questions to briefly and clearly summarize the previous results. The data
division was very often bimodal so these quantities are used just for basic orientation, yet
they are sufficient to compare different school types.
The meaning of the values on the X-axis (unless stated otherwise):
1 =Yes, 4 =1don't know (medium), 7 = No (7-grade scale)
Labels in charts: (SOS = secondary vocational schools, SOU = apprentice schools,
gymndzia = grammar schools)

First summary concerns student layout based on the preparation at home because it is
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probably the best way to show the difference between schools.

%
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minutes of home learning/chemistry lesson

Chart 1: Comparison of sufficient and in sufficient preparation at home based on the school
type
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% S0OU
1 2 3 4 5 6 7
Chart 2: Evaluation of chemistry usefulness
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Chart 3: Evaluation of chemistry knowledge usefulness in everyday life
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Chart 4: Evaluation of chemistry popularity

It concerns bimodal data for secondary vocational schools and apprentice schools. The
most frequent answers are 3 (secondary vocational schools) and 4 (apprentice schools).
This shows that students of the first mentioned school like chemistry more than the
students of the second one.

+ S0U
* 505
gymnazia
A 2 '
| |
1 2 3 4 5 6 7

Chart 5: Evaluation of chemistry difficulty

The students of apprentice schools neither learn, nor pay attention or like chemistry and
have the worst grades in chemistry. Yet from all the students, they consider chemistry to be
the easiest.

95% of grammar school students, 54% secondary vocational school students and only 26%
apprentice schools students have their own chemistry textbook. Nowadays many study
materials are available on-line (dum.rvp.cz, wikipedie, chemweb.cz and so on);
nevertheless, it is more comfortable to have all the information on one place. And I doubt
that apprentice schools students do any effort to look for the necessary information. In the
end, these students state that they make hardly any effort to prepare for chemistry (see
above).

The ratio of students always paying attention to those who seldom pay attention is as
follows:  Apprentice schools: 1.62 Secondary vocational schools: 3.46
Grammar schools: 45.00

* SOU
* 505
gymnazia
T 1

T
1 2 3 4 5 6 7

Chart 6: Evaluation of calculation popularity
Apprentice school students have a slightly better average than secondary vocational school
students and I find this very interesting.
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Chart 7: Evaluation of nomenclature popularity
Each line is bimodal. The second most common value is 7 for grammar schools and 4 for
secondary vocational schools and apprentice schools.
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Chart 8: Evaluation of theory popularity

The lines of secondary vocational schools and apprentice schools are bimodal; the second
most common answer is 7 for secondary vocational schools and 4 for apprentice schools.
These lines are comparable.
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Chart 9: Evaluation of experiment popularity
Almost all the students like experiments. These are the least popular among grammar
school students, in my opinion, because they are required to process reports.

% 5S0U
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Chart 10: Evaluation of teacher expertise
Most of the students do not question teacher expertise.
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Chart 11: Evaluation of teacher strictness

The lines of secondary vocational schools and apprentice schools are bimodal; the second
most common answer is 7 for both secondary vocational schools and apprentice schools.
These lines are comparable. In my opinion, secondary vocational schools and apprentice
schools could use a more strict attitude whereas the grammar school requirements could be
less strict.
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Chart 12: Evaluation of teacher fairness
Most of the students consider their teachers to be fair.
*S0OuU
+505
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Chart 13: Evaluation of the importance students ascribe to education
This question is probably biased by social appeal, but these is still a shift from grammar
school to secondary vocational school and apprentice school students.

+ SOuU
* 505
gymnazia
I ! T
1 2 3 4 5 6 7

Chart 14: Evaluation of popularity of school stay

Apprentice school students have fun at school the most, followed by grammar school to
secondary vocational school students. This division confirms that apprentice school
students find school to be just fun.
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Chart 15: Evaluation of satisfaction with the chosen field
Most of the students are satisfied with the chosen field
X-axe values on the following chart mean the following: 1 = easy, 7 = hard
*S0U
* 505
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Chart 16: Evaluation of field demandingness

Apprentice school students are well aware of different demands on different schools
similarly to students at other types of schools. This confirms the risk of students leaving for
a less demanding type of school.

IV. Conclusion

I have described the actual conditions and main influences on chemistry education at all
the three types of schools (grammar schools, secondary vocational schools and apprentice
schools).

I have described the differences between the students, the influence of family and teachers,
the influence of experiments and other motivation methods on chemistry popularity, the
popularity of individual chemistry aspects (theory, nomenclature, calculations and
experiments), the attitude towards the actual teaching in general, and the opinions on the
chemistry knowledge usefulness for anticipated jobs, everyday life and further education. I
have compared Framework Education Programmes for primary schools, secondary
vocational schools and apprentice schools.

I have proved that the society divides among hard-working and ambitions grammar school
students, ambitionless apprentices more and more. The society allows for the state when
there is tolerated 20-40% percent of population not adhering to rules and not making
homework.

Apprentice school students have the worst attitude and relationship toward school and
education.

Summing up, I evaluate the questionnaire as follows:

Out of 24 questions (questions 1 and 2 fall into the category of education preparation), |
have evaluated 4 as irrelevant (experiment popularity, teacher fairness, satisfaction with
the chosen field and usefulness of the chosen field) because almost everybody answered
positively.
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Out of the 20 remaining fields, the apprentice school students answered the worst in 13
cases. The questions covered the following topics: education preparation, chemistry
knowledge usefulness, chemistry knowledge usefulness in everyday life, chemistry
popularity, possession (and thus using) of a textbook, last chemistry grade on the school
report, attention in classes, popularity of chemistry nomenclature, popularity of chemistry
theory, popularity of chemistry teacher, interest in further education after completing the
current one and usefulness of chemistry for further education. Apprentice school students
had the most positive answers in 3 topics, but I consider even these positive answers to be
problematic. Most of apprentice school students find chemistry easy in spite of the fact that
they do not like it, have bad grades in chemistry and find it useless. Although apprentice
school students are the most problematic ones as far as behaviour is concerned, they are the
most prominent group to state that they enjoy classes. Although apprentice school students
have the biggest study problems and learn the least amount of knowledge in comparison to
students of other schools, they find their fields to be easy.

Apprentice school students had neutral answers in these fields: usefulness of chemistry for
their field of study, chemistry calculation popularity (other questionable answers),
usefulness of chemistry in the future and teacher strictness.

Out of 20 relevant questions, I find apprentice school students' answers to be problematic
in 16 cases (in comparison with secondary vocational school and grammar school
students).

As a solution, I do not propose any revolutionary methods, just a strict adherence to the
existing rules (school attendance, school behaviour, and acquired knowledge and skills)
and their better enforcement. And support of apprentice school teachers, for example by
lower number of classes, employment of assistants, methodological support and so on.
Framework Education Programme, as it is identical for primary schools, secondary
vocational schools and apprentice schools, is the only area where I see a potential for
system changes. I also call for a more strict delimitation of required knowledge and skills
on different types of schools.
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