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Nazev: Vyuka chemie na stiednich primyslovych $kolach stavebnich
v Ceské republice

Abstrakt:

Cilem prace je zhodnoceni a zlepSeni vyuky chemie na stfednich odbornych skolach
v Ceské republice, které vyucuji &tyfleté stavebni obory. Vychodiskem prace byla
analyza sou¢asného stavu vyuky chemie na SPS stavebnich, zhodnoceni
kurikularnich dokumentt a ptedvyzkum realizovany na téchto stiednich skolach.
Daéle se prace zaméfovala na vytvoteni uéebniho materialu obsahujiciho témata
stavebni chemie. Uéebni material byl vytvofen pfedev§im s ohledem na jeho
odbornou a didaktickou spravnost. Jiz v prib&hu jeho tvorby byl ovéfovan ve vyuce
chemie a dale upravovan podle reakei zaki. Ugebni material byl v dalsi etapé
zpracovani prace rozsifen tak, aby zahrnoval celou vyuku chemie podle sou¢asnych
RVP na SPS stavebni. Priibézné byl modifikovéan a dale ovéfovan predeviim ve
formé pracovniho seSitu, ktery je nakonec pouzivan jako zakladni uéebni pomticka
pro vyuku chemie. Ucebni materil byl ovéten jak podle teoretické metodiky, tak i
formou anonymniho dotazniku vyplnéného zaky. Objektivni hodnoceni vlivu
ucebniho materialu na ucebni vysledky zakia bylo provedeno analyzou ucebnich
vysledkil zakti po dobu péti let.

Klic¢ova slova:
Stavebni chemie, stfedni $kolstvi, u¢ebni materidl, pracovni sesit.

Title: Chemistry education at secondary schools of civil engineering in
the Czech Republic

Abstract:

The goal of this work is to evaluate the chemistry education at secondary schools of
civil engineering in the Czech Republic, which provide education of four-year study
programs with school leaving exam.

At first, question form of data gathering was used at the part of these schools. The
general goal was narrowed by analyzing the answers of a questionnaire and the next
work was concentrated on creating a study material containing themes of the
chemistry of building materials. This material was used during the period of its
creation and was modified due to the reactions of the students. The material was
then extended with themes of general, inorganic, organic chemistry and
biochemistry. The learning material was extended to the form of practice book,
which has been used as a main educational tool for the chemistry education.

The learning material was evaluated by theoretical methodology and by anonymous
questionnaire filled by students. The objective evaluation of the impact of the
learning material on the school grades was analyzed through five years.

Key words:
Chemistry of building materials, secondary schools, learning material,
workbook.



1. Uvod

Tématem této doktorské prace je vyuka chemie na stéednich skolach vyucujicich
Ctyileté vzdélavaci obory s maturitni zkouSkou se zaméfenim na stavitelstvi.
Stiednich kol vyudujicich stavebni obory je v Ceské republice pouze nékolik
desitek, a chemie na t&chto $kolach nepatii ke stézejnim predmétim s vysokou
hodinovou dotaci. I z téchto diivodt je didaktika stfedoskolské chemie (mimo
gymnazialni) pouze na pokraji zajmu didaktika vysokych skol.

V soucasnosti vSak dochazi nejen k prudkému rozvoji chemie stavebnich material
a pojiv, ale pfedevsim k jeji aplikaci v bézné praxi. Ucitelé chemie na téchto
Skolach zatim na tento prudky vyvojovy skok a vazby na ostatni odborné predméty
nezareagovali.

Kurikularni reforma probihajici v sou¢asnosti v Ceské republice umoziiuje nebo
v mnoha pfipadech spise vyzaduje zménu vzdélavaciho obsahu skol s dirazem na
pouziti v praxi a celoZivotni vzdélavani. V souladu s touto reformou by méla byt
provedena i reforma vyuky chemie tak, aby odpovidala sou¢asnym pozadavkim.

2. Cile prace

Ci!em prace je zhodnoceni a zlepSeni vyuky chemie na stfednich odbornych skolach
v Ceské republice, které vyucuji Ctytleté stavebni obory. Celkovy cil prace byl
rozdélen do nékolika dil¢ich cili.

Vlastni prace je pak ¢lenéna do nékolika etap, pficemz kazda etapa sleduje dil¢i
specificky cil.

V piipravné etapé byly na zakladé cile prace stanoveny a zvoleny metody jeho
dosaZeni. Za timto i¢elem byl také proveden predvyzkum na SPS stavebnich, podle
jehoz vysledki doslo k Gpravée stanoveného cile. Byly formulovany hypotézy,
uréeny predpokladané problémy a vytvoten casovy ramec pracovnich ¢innosti.

Béhem realiza¢ni etapy dochazelo ke sbéru dat, jejich zdznamu a kontrole. Dale byl
vytvaien u¢ebni material, ktery byl prib&zné ovéfovan ve skolni praxi.

Béhem vyhodnocovaci etapy byly vyhodnoceny a interpretovany ziskané udaje,
ovéieny vyslovené hypotézy, ovéfen a upraven vytvoreny ucebni material.

3. Postup a metodika

V prvni etapé prace byl analyzovan stav vyuky chemie na stfednich skolach
vyucujicich stavebni obory. Byly porovnavany jednotlivé urovné kurikularnich
dokumentl a pouzita dotaznikova metoda ke sbéru dat ve Skolach vyucujicich
stavebni obory. Dotaznik byl zaméfen na zjisténi aktualniho stavu vyuky chemie na
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tomto typu skol a pozadavky ucitell z praxe. Analyzou odpovédi na jednotlivé
polozky dotazniku byl ziizen obecny cil prace a dalsi prace byla soustfedéna
predevsim na tvorbu uéebniho materialu obsahujiciho témata stavebni chemie.

Z analyzy pozadavki kurikularnich dokumentt, dostupnych ucebnic a dalsich
ucebnich textl pro stiedni §koly nechemického zaméteni i z vysledki orienta¢niho
dotazniku vyplynul zavazny nedostatek ucebnich textil v oblasti stavebni chemie jak
pro ucitele stfednich skol, tak i pro Zaky. Bylo zji§téno, Ze témata stavebni chemie
nejsou v dostateéném rozsahu popsana v Zadné dostupné uéebnici chemie. Obecny
cil prace byl proto smérovan na vytvoreni a ovéfeni uéebniho materialu uréeného
pfimo pro zaky stavebnich obori stiednich $kol, s vy$§im podilem témat stavebni
chemie a splitujicim pozadovana teoretickd i odborna kritéria.

Byly porovnany obsahy rtiznych zdroji obsahujicich témata stavebni chemie a podle
nich byl vytvofen ucebni text zpracovany pro potieby uciteld a zakl stiednich skol.
Podle tohoto textu byla v ¢asti jednoho $kolniho roku vyucovana jedna t¥ida druhého
ro¢niku stfedni primyslové skoly stavebni. Reakce tfidy na pouziti tohoto uc¢ebniho
materialu byly pozorovéany a podle nich byl ddle material upravovan a roz§itovan.

V druhé etapé¢ prace byl ucebni materidl roz§ifovan nejprve o témata dalSich
chemickych obort, aby zahrnoval veskeré uéivo a vysledky vzdélavani pozadované
Réamcovym vzdélavacim programem pro obor vzdélani Stavebnictvi, a byla
rozsifena skupina zakl vyucovana s pouzitim tohoto materialu.

Dalsi ¢innosti byly zaméfeny piedevsim na posileni didaktické vybavenosti
ucebniho materialu, ktery byl oproti piedchozi verzi rozsiten predevsim o obrazové
komponenty, motivacni ¢asti, rizné typy ucebnich uloh a o ndméty na domaci
¢innosti zakd a témata pro skupinové prace. Bylo také rozliseno rozsitujici a
zakladni ucivo.

Dale byla vytvofena varianta pracovniho sesitu, ve kterém byly odstranény nékteré
kapitoly, upraven text a rozsifeno misto pro volné oblasti uréené pro zapis a feSeni
ucebnich tloh, a byly odstranény &asti textu urcené pro doplnéni ve vyucovaci
hodiné.

V zavére¢né etapé prace byl tento ucebni material ovéfen jak teoreticky z hlediska
analyzy didaktické a odborné vybavenosti, tak i prakticky formou dotazniku pro
zaky vyucované podle tohoto materidlu. Byly také formulovany zaveéry vyplyvajici
z provedenych analyz.

Béhem prace byly pouzity metody analyzy textu, jak pfi studiu kurikularnich
dokumenttl, tak metoda didaktické analyzy ucebnic. Byly porovnany jednotlivé
ucebnice a ucebni texty a zhodnoceno jejich didaktické zpracovani. Pii tvorbé
vlastniho uc¢ebniho materialu byly pouzity rizné informacéni zdroje, textové i
elektronické. Obsah uc¢ebniho materialu byl modifikovan podle pozorovani reakci



zakd béhem vyuky. Navody k praci v praktickych uc¢ebnich tlohach byly
experimentalné ovéteny.

Tato prace, u¢ebni material i pracovni se§it byly poskytnuty k volnému pouziti
uditelim chemie na stfednich primyslovych $kolach se zaméfenim na stavebni
chemii.

4. Vysledky a diskuse

V teoretické Gasti prace byl struéné popsan vyvoj a souasny stav dkolstvi v Ceské
republice, se zamétenim na stiedni odborné vzdélavani. Byly popsany zmény jak
v demografickém vyvoji, tak i v poZadavcich na vzdélani ve sttednim odborném
Skolstvi.

Byla provedena analyza Ramcového vzdélavaciho programu pro vzdélavaci obor
Stavitelstvi, se zvlastnim dirazem na sekci chemického vzdélavani, jejiz pozadavky
jsou povinné pro vyuku chemie na vyse zminénych skolach. Z porovnani
prislusnych ¢asti dokumenti Radmcového vzdélavaciho programu pro Stavebnictvi a
pro zakladni vzdélavani vyplyva, Ze veskeré vystupy (az na jediny) ve Varianté B

v RVP Stavebnictvi jsou obsazeny v RVP zakladniho vzdélavani. Obdobna situace
nastava pifi porovnani RVP Stavebnictvi Varianty A, jejiz vystupy jsou obsazeny

v RVP zakladniho vzdélavani az pétici vystupt.

U 61 (60) skol v Ceské republice otevirajicich stavebni obory v letech 2009/2010 a
2010/2011 byly zjistény zakladni informace, bylo uréeno zastoupeni jednotlivych
stavebnich obort, pocet tfid a hodinova dotace chemie. Na sedmi $kolach doslo u
obort Stavebnictvi k omezeni hodinové dotace chemie na jednu hodinu tydné, u
jedné skoly probihd vyuka chemie v rozsahu 3 hodiny tydn¢ v prvnim ro¢niku. U
vSech ostatnich kol ztistala dotace na dvou hodinach v prvnim roéniku. U oboru
Technické lyceum (se zaméfenim na Stavitelstvi) po¢ty hodin chemie kolisaji mezi
peti a osmi hodinami, rozlozenymi do dvou az ¢tyt ro¢nikil. Nejbéznéjsi model je
prevzat z pfedchozich let, tedy 3/2/2/0 hodin v ro¢niku.

Béhem roku doslo k slouéeni nékolika $kol, uzavieni nékterych obort, ale i

k novému otevieni stavebnich obort na jiné §kole. U vSech $kol doslo ke zméné
nazvu oboru na Stavebnictvi, pfi¢emz u vétSiny skol bylo uvedeno zaméfeni oboru
(ptvodni obor studia). Doslo k rozsifeni nabidky zaméfeni studia v oboru
Stavebnictvi, nejcastéji formou vybéru z nékolika moznych zameéteni ve tfetim
ro¢niku. Jednotliva zaméfeni se odliSuji hodinovou dotaci nékterych odbornych
predméti. Béhem roku nedoslo na zadné skole ke zméné v hodinové dotaci vyuky
chemie.

V praktické ¢asti prace bylo ziskano mnozstvi vysledkt. Z dotazniku zaslaného na
¢ast zkoumanych $kol bylo zjisténo zastoupeni jednotlivych chemickych obort ve
vyuce, frekvence frontalnich pokust, frekvence praktik a typ a délka vyuky témat

stavebni chemie.



Z hlediska zastoupeni témat stavebni chemie bylo prozkoumano 28 ¢eskych i
zahraniénich uéebnic chemie. Bylo zji§téno, Ze problematika chemie stavebnich
materialt jako ucelené oblasti neni obsaZena v zadné ucebnici, mimo ptirucky
Kamaradka chemie (Los, 1999), ktera ovSem neni uc¢ebnici chemie, ale praktickou
priruckou vydanou jako doplnek ucebnic.

V Sesti z vybranych ucebnic se dokonce neobjevuje ani jeden odstavec textu tykajici
se chemie stavebnich materiald. V ostatnich pracich se nejcastéji vyskytuji témata
Vapno, Keramika a Sklo, ojedinéle se vyskytuji témata Cement, Sadra a jiné.
Nezafadi-1i se do vyctu praci pfirucka Kamaradka chemie, ktera nepatii mezi
klasické ucéebnice, pak témata stavebni chemie primérné zabiraji jednu stranku na
ucebnici. I pfi zapocteni praktické ptirucky zabiraji témata stavebni chemie
primérné pouze 1,5 strany ve zkoumaném vzorku.

V praci byly dale porovnany n¢které dostupné uéebnice chemie (¢eské i zahraniéni)
nejen z obsahového hlediska, ale i z hlediska didaktické zptsobilosti. Zjisténé
koeficienty jasné prokazuji pfimou souvislost mezi datem vydani a didaktickym
zpracovanim ucebnice. Didaktické zpracovani se zvySovalo ve vSech ukazatelich jak
u ucebnic pro zékladni §kolu, u u€¢ebnic pro gymnazia i u uéebnic cizojazycnych.

Stézejni Casti prace bylo proto vytvoreni u¢ebniho materidlu obsahujiciho témata

stavebni chemie. Tento material byl postupné rozsifen tak, aby mohl fungovat jako
studijni opora pro cely rok vyuky chemie. Dale byla vytvotfena varianta pracovniho
seSitu, ktery byl prizptsoben struktute hodin na Stfedni primyslové $kole stavebni

v

Skole, pracovni sesit byl stanoven jako povinna $kolni pomticka pro vyuku chemie
pro zéky denniho studia.

Nasledné byla provedena analyza vyuky chemie na Stéedni pramyslové skole
stavebni Valasské Mezifi¢i béhem péti let z hlediska po¢tu hodin, témat a zastoupeni
jednotlivych chemickych obort.

Analyzovany byly také vysledky zaku z ptedmétu chemie a porovnany s celkovym
prumérem znamek. Ze Sestnacti tiid vyucovanych v prubéhu péti let byl pouze

V jednom pfipad¢ zaznamenan lep$i primérny vysledek z chemie, nez byl celkovy
primér, a to u t¥idy, kterd dosahla nejlepsiho pruméru ze vSech sledovanych tiid.
Tyto vysledky dokladaji fakt, ze ve vyuce chemie se pouziva mezipfedmétovych
znalosti a dovednosti, a tudiz je zavisla na v§eobecnych studijnich predpokladech.
Horsi priméry z chemie oproti celkovému priméru znamek 1ze vysvétlit tim, ze
chemie nepatfi na stiednich primyslovych skolach stavebnich mezi profilové
predméty, tudiz nelze predpokladat zvySeny zajem o ni u vétSiny vyucovanych zaku.
Do celkového priméru jsou zapodteny i predméty, které nemaji naukovy charakter,
které snizuji hodnotu celkového priméru znamek. Zjistené vysledky neprokazuji
pozitivni, ani negativni vliv pouzivani pracovniho seSitu na dosazené vysledky
vzdélavani v chemii. Prozatim byly pouzity pouze vysledky z jednoho roku
pouzivani pracovniho seSitu, které mohly byt ovlivnény dal§imi aspekty, napf.
snizenym poctem oducenych hodin.



Pro zjisténi subjektivniho hodnoceni pouzivani pracovniho sesitu byl proveden
dotaznikovy pruzkum. Subjektivné téméf Ctyfi pétiny zakl hodnotilo pouziti
pracovniho seSitu kladné oproti pouziti bézného sesitu pro zapis poznatkd nebo
kombinace se$itu a uéebnice. Nejvetsi ¢ast zakid uvedla frekvenci domaci piipravy
z pracovniho seSitu jedenkrat za mésic, coz odpovida ptipraveé na pisemné zkouseni,
které bylo ptedem oznameno a probihalo jednou mési¢né. Téméf tii ¢tvrtiny
dotazanych zakl uvedlo, Ze nepouziva zadny jiny informac¢ni zdroj mimo pracovni
sesit, 16 procent uvedlo néjakou formu pouziti Internetu.

Z vysledki vyplyva, ze pro vétsinu zakt neni chemie zajimava a nepovazuji ji za
predmét potiebny pro své dalsi vzdélavani a odbornou praxi. Pfipravuji se tedy

V minimalni mife na to, aby dosahli akceptovatelného hodnoceni a pti dosazeni
minimalniho Usili. Prestoze se 40 procent dotazovanych vyslovilo pro ponechani
stavajiciho rozsahu dopliovani textu, byl v nové verzi pracovniho sesitu mirné
zvysen podil vlastniho zapisu. Tiebaze se soustavny zapis veskerych informaci do
sesitd jevi neproduktivni, vlastni zapis dalezitych informaci posiluje jejich
zapamatovani.

5. Zavéry

V ramci této prace byl zjistén pocet sttednich $kol v Ceské republice, které vyuduji
Styfleté vzdélavaci obory s maturitni zkouskou se zaméfenim na stavitelstvi, pocet a
typ vyucovanych oborti a zaméfeni a ziskany kontakty na vyucujici chemie na téchto
Skolach. Tyto informace byly dale zpracovany.

Ze zjisténych udaji byl nahodné vybran vzorek stavebnich $kol pro provedeni
predvyzkumu formou dotazniku zaslaného elektronickou postou. Ziskané udaje byly
zpracovany a z jejich analyzy byl stanoven hlavni cil prace — vytvofeni u¢ebniho
materialu pro zéky pro vyuku chemie na téchto $kolach.

Vytvofeny ucebni materidl byl poskytnut pro ovéteni zakiim denniho studia i
distan¢niho studia na vybrané stfedni Skole. Zjisténé nedostatky a ptipominky byly
zapracovany do kone¢né verze dokumentu.

Ucebni material byl analyzovan a porovnan s dal$imi uéebnimi materialy z hlediska
didaktické vybavenosti a z hlediska obsahové stranky.

Soucasti prace je také studie péti let vyuky chemie na Stiedni primyslové skole
stavebni z hlediska témat hodin a vyslednych znamek zaku.

Vytvofeni a pouzivani vlastniho u¢ebniho materidlu se ukazuje jako u¢inné soucast
procesu vzdélavani, predevsim tam, kde neni mozné pouzivat ve $kole vice druhi
ucebnic (predevsim z ekonomickych divodil). Kazdy ucitel vytvaii vlastni vyukové
materialy béhem celé profesionalni kariéry, minimalné ve formé ptiprav na hodiny,
velmi bézné je kopirovani dil¢ich ¢asti nebo jejich dalsi zpracovani a poskytnuti
zakdm pro samostudium nebo pozdé&jsi vyuziti. Pti vytvofeni vlastniho uéebniho
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materialu je mozné ho pfizplsobit podminkam konkrétni Skoly, jejimu Skolnimu
vzdélavacimu programu, tematickému planu a planovanym vyucovacim metodam a
formam. Ekonomické naroky na vytisténi vlastniho u¢ebniho materialu jsou
srovnatelné s obdobn¢ rozsdhlou komeréné dostupnou uéebnici chemie.

| kdyz se zatim neprokazal pozitivni vliv pouZivani pracovniho sesitu na dosazené
hodnoceni, subjektivné byl hodnocen kladné jak zaky, tak i vyucujicimi.
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1. Introduction

The main theme of this Ph.D. thesis is the chemistry education at secondary schools
of civil engineering. There are not many of these schools at the Czech Republic and
chemistry is not one of profile subjects there. Didactics of chemistry for secondary
schools (with the exception of chemistry for gymnasiums) is not preferred by
experts at the universities for this reason and for some other reasons.

The chemistry of building materials and its practical applications has evolved during
several years. The teachers didn’t yet react on this situation.

The curricular reform in the Czech Republic demands changes in educational
programs to the practical education and lifelong education. The changes in
chemistry education have to be made according to present requirements.

2. Aims of the study

The goal of this thesis is the evaluation of the chemistry education at secondary
schools of civil engineering in the Czech Republic. The main goal divided into
several partial goals.

There were determined the goals of the thesis and chosen the methods to reach them
during the preparation phase. The antecedent research was made at some of the
secondary schools and the goals of the thesis were narrowed according to the results.
The hypotheses were formulated and a timeline for activities was created.

The data gathering, evidence and checking were done during the realization phase.
The learning material was created.

The gathered data were interpreted, the hypotheses were verified and the learning
material was adjusted.

3. Material and methods

The situation in the chemistry education at secondary schools of civil engineering
was analyzed in the first phase of the thesis. All levels of the curricular documents
were compared and questionnaire method of data gathering was used at that schools.
The questionnaire was focused on actual situation of chemistry education and on
teacher’s requirements. The main goal was narrowed due to analysis of the
responses and the future work was focused on the creation of learning material
containing chemistry of building materials.
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The great deficiency in learning materials containing chemistry of building materials
emerged from the analysis of curricular documents, available textbooks and
questionnaire results. The chemistry of building materials isn’t sufficiently described
in any available textbook. The goal of the thesis was aimed to the creation of the
learning material with higher share of the chemistry of building materials.

The contents of various materials were compared and the learning material was
created based on them. One class was educated with using this material and their
reactions were observed. The material was adjusted according to the reactions.

The learning material was extended with chapters with another chemical disciplines
during the second phase of the thesis. The material was extended with images,
motivation sections, problem exercises and homework.

The workbook was created by removing some chapters, editing text and expanding
free space for writing and drawing structures.

The learning material was verified by didactic analysis and by an anonymous
questionnaire written by students educated using this material during the final phase
of the thesis. The conclusions were formulated based on the analyses.

During the thesis creation there were used text analyzing methods and methods of
didactic analysis. Various textbooks were compared. Many of printed and electronic
materials were used during the creation of the learning material. The content of this
material was modified according to observation of students” reactions. The practical
exercises were verified.

The thesis, the learning material and the workbook were given to the secondary
schools’ teachers for free use.

4. Results and discussion

The development and the present state of secondary school education were described
in the theoretical part of the thesis. There were marked demographical changes and
changes in educational requirements too.

The analysis of Framework educational program for educational discipline of civil
engineering was created, with an accent to chemical education. The comparison of
framework educational program for civil engineering and for primary schools shows
that all outlets (with excess of only one) are the same in both documents for variant
B in Framework educational program for civil engineering. The similar situation is
in the comparison with variant A in Framework educational program for civil
engineering with 5 different outlets only.
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The basic information about sixty one secondary schools of civil engineering in the
Czech Republic was gathered during the years 2009 to 2011. At seven of these
schools there were decreased amounts of lessons of chemistry to one lesson a week
in the first class. At one school the chemistry got three lessons a week. Two lessons
a week was stated at each other school. Students of Technical lyceum program had
from five to eight lessons during the first three years of their study. The common
model was 3/2/2/0 lessons per year.

Some schools were merged together and some of the programs were closed. There
were made other changes such as renaming the educational programs. There were
proposed new educational programs at most of the schools. The programs differed
by an amount of chemistry lessons.

Many results were gathered during the practical part of the thesis. Frequency of
frontal chemical exercises, practical education, chemistry disciplines on which were
teachers focused were find out from the questionnaire.

Twenty eight of chemistry textbooks were examined for lessons of chemistry of
building materials. This discipline was not described as a compact discipline in any
textbook, in excuse of Kamaradka chemie (Los, 1999) which is considered a
practice book. In six textbook was not a paragraph of chemistry of building
materials. The average range of chemistry of building materials is 1,5 pages per
textbook.

Some of Czech and foreign textbooks were compared of their content and didactic
quality. The coefficients show a straight link between date of issue and didactic
quality. The didactic quality increased at textbooks for primary schools, for
gymnasiums and for secondary schools.

The main goal was creating of a learning material with chemistry of building
materials. This material was extended to a form study support for the whole
chemistry education at secondary schools of civil engineering. A variant of practice
book was adjusted to lesson structure at Secondary school of civil engineering in
this school. The practice book was set as a mandatory tool for students at this school
up today.

The analysis of chemistry education at this school was made. The final score of
chemistry of students was compared to the final score of all subjects. Only one of 16
classes had better average score of chemistry than the total average score. That
shows that chemistry is interdisciplinary subject and is dependent on common study
requirements. Chemistry isn’t a profile subject at these schools, so the most of the
student are not interested in it. The results don’t show neither positive nor negative
influence of using the practice book on students” final score yet.
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An anonymous questionnaire was set for subjective evaluation of using a practice
book. About 80 % of students evaluated a practice book to be better choice than
using exercise book or exercise book and textbook. The most of students stated they
prepare for chemistry once a month which corresponds to written examination.
About 75 % stated they don't use any other educational source, 16 % used Internet.
Most of students stated that chemistry isn’t interesting and usable in their future
work or lives. They tempted to get maximal success with minimal efforts.

Despite a fact that 40 % of students wanted to preserve the current state of
written/free space that proportion was slightly set to free space. The writing of all
information to exercise book is not productive, but writing of the most important
parts is valuable for remembering.

5. Conclusions

There were gathered the numbers of school of civil engineering in the Czech
Republic, numbers and names of educational programs and contacts to chemistry
teachers at these schools.

A sample of these schools was chosen for a questionnaire using e-mail. The data
from the questionnaire was gathered and there was adjusted the main goal of the
thesis — creation of the learning material with chemistry of building materials.

The material was used for evaluation to students of presence and distance study
program at one secondary school. The evaluation was used for adjusting the
material.

The material was analyzed and compared with other textbooks of its content and
didactic quality.

A study of five years of chemistry education at Secondary school of civil
engineering is a part of the thesis.

The creation and using own learning material is valuable part of education,
preferably where is not possible to use more sources of educational materials. Own
educational material is adjusted to specific school and its conditions. The cost for
printing similar materials is comparable to any commercially available textbook.

Despise that the objective influence of using the created practice book was not
proved, the subjective evaluation was positive.
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