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UVODNI SLOVO

Diky usili pracovnikl Katedry chemie a didaktiky chemie a podpofe vedeni Pedagogické fakulty
Univerzity Karlovy byla pofadana jiz desata studentska konference. Od roku 2001 vstoupila
konference do povédomi vSech oddéleni pfipravujicich ugitele pfirodovédnych ptedmétl v Ceské
republice. Mnoho pracovist kazdoroéné vysila své zastupce, aby pfed ostatnimi studenty i ugiteli
prezentovali své projekty nebo teoretické pFispévky zaméfené na projektové vyu€ovani. Sbornik

vydavany jako vystup z konference je navic podavan k zafazeni na Web of Science.

Velice pozitivnim trendem poslednich roénikd je izvySujici se mezinarodni ucéast. Po
studentech ze Slovenska se zapojili i kolegové z Finska a USA. Jubilejni desaty rocnik byl ozdoben
jesté etndjsi mezinarodni ugasti. Ugastnili se jej studenti a jejich ucitelé z celkem sedmi zemi. Mimo
¢eskych a slovenskych studentl se Ucastnili kolegové z Finska, Chorvatska, Némecka, Polska a USA.

Dalsim novym trendem je i vétSi otevienost konference ucitelim z praxe. Ti jsou nejen zvani
k 0Casti na konferenci, je jim umozZnéno i vystoupeni s vlastnim pfispévkem zpracovanym ve
spolupraci s pracovniky pofadajici KCHDCH. V poslednich ro€nicich, avtom letoSnim obzvlast,
byl zaznamenan rostouci pocet teoreticky ladénych pfispévkul. Jejich autory jsou prevazné studenti
doktorského studia -nova skupina UC€astniki konference. Projektovému vyucovani a jeho
jadru - badatelsky orientovanému vyuc€ovani — je tak vénovana odpovidajici pozornost. Vysledkem je

pak Sirsi informacni zakladna i pfehled rlizné zpracovanych témat z chemie i biologie.

Organizatofi konference se budou i nadale snazit, aby tradice pofadani unikatnich studentskych
konferenci byla zachovana. Prilezitosti, kde by uc€astnici mohli ziskat zkusenosti s védeckou praci,
navazat nové kontakty a prezentovat vysledky své prace nejen pfed svymi vrstevniky ale

i odborniky z oboru, pro studenty totiz neni mnoho.

Dovolte nam konferenci kjejim 10. narozeninam popfat vSe dobré a mnoho odborného

Stésti a zdravi do dalSich let.

Praha, listopad 2012

Martin Rusek, Veronika Kbhlerova



EDITORIAL

Thanks to the effort of the employees of Department of Chemistry and Chemistry Education and
the support of the management of Faculty of Education, Charles University in Prague the tenth student
conference was held. Since 2001 all the departments of teacher preparation in Science in the Czech
Republic become aware of the conference. A lot of workplaces annually send their representatives in
order to present their projects or theoretical papers about project-based education in front of their
peers and teachers. The proceedings published annually as an outcome of the conference has been
submitted to be published on the Web of Science in 2012.

A very positive trend of the last years is also increasing international attendance. After students
from Slovakia, colleagues from Finland and the USA joined. The tenth jubilee was decorated with even
broader international audience. Students and teachers from seven countries arrived. Except for

Czechs and Slovaks, colleagues from Croatia, Finland, Germany, Poland and the USA are attending.

Another new trend is greater openness for in-service teachers. They are welcome to attend the
conference and are allowed to present their paper elaborated in cooperation with an employee from
the hosting Dpt. of Chemistry. In the last years, especially in this year’s, a higher number of theoretical
papers has been noticed. Their authors are mainly Ph.D. students — a new and growing group of the
conference attendees. Project-based education and its core — inquiry-based learning — is hence given
proper attention. It results in formation of broader information foundation and also an overview of

different topics from Chemistry and Biology elaborated.

The organizers of the conference will try to keep the tradition of the student conferences alive in
the future. The reason is to provide students — prospective teachers — opportunity to gain experience
with scientific work, initiate connections and present their work not only to their peers but also to
experts in the field.

Let us wish the conference to its 10" birthday all the best and a lot of scientific happiness and

health to the following years.

Prague, November 2012

Martin Rusek, Veronika Kbhlerova



INTEGROVANE PROJEKTOVE VYUCOVANI
INTEGRATED PROJECT TEACHING

SOLAROVA Marie, KUBICOVA Svatava
Abstrakt

Projektova vyuka se dostava do popfedi zajmu pedagogické vefejnosti, protoze umoziuje
Je nutné pfipravit na tuto formu vyuky pfedevsim budouci ucitele, a to jiz v ramci jejich pregradualni
pripravy. Na PiF OU jsou studenti pfipravovani prostfednictvim sestavovani tzv. projektovych paneld,
které se uci sestavovat, prezentovat pred spoluzaky a ovéfit u zakl vybrané Skoly. Jejich prezentace
je snimana videokamerou a nasledné analyzovana vSemi studenty. Tato forma prace vede nejen
k ziskavani dovednosti studentl pracovat na projektu, ale také sebereflektovat své vystoupeni, coz

vede k vyznamné zpétnovazebné informaci.
Kli¢ova slova
Projektova vyuka, pfiprava budoucich uéitell, projektovy panel, prezentace projektu.

Abstract

Project teaching is gaining more and more currency in pedagogical circles, because it allows
difficult problems to be more widely and more effectively addressed and put into practice. It is
important to prepare future teachers for this kind of pedagogy during their pre-graduate studies. A so-
called ,project panel“ is created for the students of the Faculty of Natural Science Ostrava. This panel
helps in the creation and presentation of projects in front of classmates, which are later judged by
students of a given school. The presentation is recorded on video camera and analyzed by fellow
students. This form of work teaches students to gain not only practical knowledge of the projects

themselves, but also to reflect on their presentation, and the resulting feedback as well.
Key words
Project teaching, prepar future teachers, project panel, presentation of projects

uvoD

Soucasné ucebni dokumenty prozakladni i stfedoSkolské vzdélavani (schvalené
i pfipravované) jsou zalozeny na edukacnich postupech, jejichz podstata spociva v planovani,
organizovani a fizeni vyuky tak, aby kosvojovani védomosti, dovednosti a postoji dochazelo

prostfednictvim vlastni aktivni ¢innosti a byly vytvareny optimalni podminky pro rozvoj tvofivosti zaka.



Konkrétnim pfikladem téchto edukacnich pfistupl je zafazeni ,Prifezovych témat“ do
Ramcovych vzdélavacich program0 pro zakladni a gymnazialni vzdélavani. V RVP prifezova témata
reprezentuji okruhy aktualnich problémd soucasného svéta. Jsou dllezitym formativnhim prvkem
vzdélavani, vytvareji pfilezitosti pro individualni uplatnéni zakd i pro jejich vzajemnou
spolupraci a pomahaji rozvijet osobnost Zaka pfedevsim v oblasti postojli a hodnot.

Vzdélavaci trendy vychazeji z pfedpokladu, Ze zak nemUze jen pasivné pfijimat informace, ale

na zakladé svych zkuSenosti, védomosti a schopnosti pomaha konstruovat svoje vlastni poznani.

V ramci pfirodovédného vzdélavani na ZS aSS by mély byt uplatiiovany vedle klasickych

vyukovych metod aktivizujici a nové komplexni vyukové metody.

Mezi inovované vyuCovaci metody patfi bezesporu metoda projektova upfednosthujici
konstrukci, komunikaci, kreativitu a kooperaci Zak(. Zakovské kompetence se tak ve vyu&ovani
rozvijeji na konkrétnich pfikladech a situacich, které pfinasi kazdodenni Zivot, ¢imz u€eni ma pro zaky

osobni smysl.

INTEGROVANA PROJEKTOVA VYUKA - VYMEZENi POJMU

Vymezeni integrované projektové vyuky vychazi z pojeti integrované vyuky Podrouzka
(Podrouzek, 2002, s. 96), ktery charakterizuje integrované pojatou vyuku jako spojeni uciva
jednotlivych vyucovacich predmétli do kognitivné blizkych vzdélavacich oblasti v jeden celek

s dlirazem na komplexnost a globalnost poznavani s maximalnim vyuzitim mezipfedmétovych vztahu.
V Sir§im slova smyslu je integrovana projektova vyuka chapana jako:

e konsolidovani uc¢iva ve smyslu sjednoceni obsahu rlznych vyuéovacich
predmétl a soucasné snizeni celkového poctu jednotlivych samostatnych predméta;

e koncentrace uciva ve smyslu feseni problému z rliznych hledisek jednotlivych védnich
obor( a vytvoreni nového ucebniho pfedmétu s uplatnénim mezipredmétovych vazeb,

e koordinace uciva ve smyslu vyuzivani a aplikovani obsahu i vyukovych prostfedkl
jednoho vyucovaciho pfedmétu druhym.

Integrovana vyuka umoznuje nejen efektivnéjSi uplathovani mezipfedmétovych vztahl mezi
obsahy jednotlivych vyu€ovacich pfedmétd, ale prfedevSim dosahovani cild vyuky cestou propojeni

teoretickych poznatku s praktickymi ¢innostmi zaku.

INTEGROVANA PROJEKTOVA VYUKA NA PRF OU V OSTRAVE

Jak jiz bylo fedeno vySe, projektovd metoda nabizi neomezené moznosti. Uspéch vyuziti
projektové metody ve vyuce ale zavisi v prvé fadé na uCiteli — jak je na projektovou vyuku pfipraven,

jaké ma organizacni schopnosti, jak je vnitfné ztotoznén s jejim zaclenénim do vyuky.

Pfiprava ucitell k projektové vyuce musizaCit jiz vramci pregradualniho studia. Na
Pfirodovédecké fakulté Ostravské univerzity v Ostravé se pfipravuji studenti — budouci ucitelé

pfirodovédnych predmétl na projektovou vyuku v ramci pfedmétu Integrovana projektova vyuka,
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jehoz zakladem je disledné vyuziti mezipfedmétovych vztahu.

Pfi koncipovani cilovych zaméri pfedmétu Integrovana projektova vyuka
byly zohlednény aktualni pozadavky na schopnosti ucitele rozvijet jak kliCové tak specifické (oborové)
kompetence zaki vymezené vramcovych vzdélavacich programech pro zakladni a stfedni
vzdélavani a umoznit studentim ucitelstvi pfirodovédnych pfedmétl poznat vzdélavaci postupy

vyuZitelné ve vyuce na ZS a SS v novych edukacnich podminkéch.

Organizace vyuky pfedmétu Integrovana projekova vyuka je realizovana distanéni formou
(http://moodlearchiv.osu.cz/course/view.php?id=1492), v jejimz ramci se uskuteCnily 4 prezenéni

tutorialy.
1. Gvodni tutorial

Informace o studijnich povinnostech, formy komunikace se studenty, zpusoby kontroly
studia a hodnoceni korespondencnich Ukoll, stanoveni pozadavk( k zapoctu, teoreticky vstup do

studia integrované projektové metody.
2. tutorial

Hodnoceni a kontrola korespondenénich ukoll, prezentace vybranych tématz problematiky

Skolnich projektl, diskusni forum studentl k pfipravné fazi projektu.
3. tutorial

Hodnoceni a kontrola Ukoll, prezentace pfipravenych projektd, diskusni féorum studentl nad

prezentovanymi projekty.
4. vystupni tutorial

Vystupy studentl s vysledky realizovanych projektl, reflexe realizovanych $kolnich projektd na
vybranych zS a SS, prezentace ziskanych zku$enosti s vedenim projektové vyuky v praxi, zavéreéné

hodnoceni, udéleni zapoctu.

Dulezitym uéebnim prostfedkem kurzu je studijni opora s ndazvem ,Integrovana projektova
vyuka v pfirodovédném vzdélavani, ktera poskytla studentdm jak teoreticka vychodiska, tak praktické

nameéty a inspiraci k tvorbé vlastnich projektd.

Vramci predmétu Integrovana projektova vyuka byloza dobu jeho existence

realizovano a nasledné prezentovano cca 30 projektl rozli€nych nazvi, napt.:

e Kava pod drobnohledem studentl
o Papir

e Slunce bylo, je a bude

¢ Voda se neutopi, ale dojit mize!
o Co(fo)la

e Pfirodni barviva

e Ostravalll

11



ENVIRONMENTALNI VYCHOVA JAKO INTEGRACNI PRVEK

Z hlediska pfirodovédného vzdélavani ma specifické postaveni mezi prafezovymi tématy
environmentdalni vychova, ktera svymi cilovymi zaméry i obsahem uciva vytvari optimalni podminky
k integraci pfedevsim pfirodovédnych oborl s vyuzitim netradi¢nich vzdélavacich postupd, specialné

pak integrované pojaté projektové vyuky.
Hlavnim cilovym zamérem environmentalni vychovy je:

e vést jedince k pochopeni komplexnosti a slozZitosti vztah(i ¢lovéka a Zivotniho prostredi,
tj. k pochopeni nezbytnosti postupného pfechodu k udrzitelnému rozvoji spolecnosti,

e vést jedince k poznani vyznamu odpovédnosti za vlastni jednani,

e vést jedince k aktivni ucasti na ochrané a utvareni prostiedi,

e pozitivnim smérem ovlivhovat Zivotni styl a hodnotovou orientaci zaka.

Environmentalni vychova je ¢lenéna do tematickych okruhu, které umoznuiji celistvé pochopeni
problematiky vztah(l ¢&lovéka k Zivotnimu prostfedi, uvédoméni si zakladnich podminek

Zivota a odpoveédnosti sou€asné generace za zivot v budoucnosti. Jsou to tyto okruhy:

e Ekosystémy,
e Zakladni podminky zivota,
o Lidské aktivity a problémy Zivotniho prostiedi,

e Vztah ¢lovéka k prostredi.

Do tematického okruhu ,Vztah ¢lovéka k prostfedi“ je zafazena problematika Zivotniho stylu,
&imz se vytvaFi netradiéni edukadni prostor pro integraci vzdélavaci oblasti ,Clovék a pfiroda“ se
vzdélavaci oblasti ,Clovék a zdravi“, specialné se vzdélavacim oborem ,Vychova V rdmci ptedmétu

Integrovana projektova vyuka bylo realizovano mnoho projekta.
K této problematice byly zaméreny napf. projekty:

e Zdravy zpUsob Zivota
e Srodowisko lokalne i globalne
e Biomonitoring Novy rybnik
ZAVER
Po zkuSenostech s netradi¢né vedenou vyukou studentd ucitelstvi pfirodovédnych predmétl je
tfeba pozitivné hodnotit nejen aktivni a zodpovédny pfistup studentd k pInéni studijnich povinnosti, ale
predevSim  jejich  opravdovy zajem, fantazii a tvofivost. Z vystupy  studentll bylo  patrné

nadSeni z uspésdné realizovaného projektu i odhodlani pracovat na projektové vyuce ve vlastni

ucitelské praxi.

Dukazem uvedeného tvrzeni mulze byt posledni vétaz pocitacové prezentace studentl

na zavérecném tutoridlu: ,UZ nikdy nebudu pochybovat o uéinnosti projektové vyuky*.

12
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WHAT IS AND WHAT IS NOT A PROJECT?

RUSEK Martin, DLABOLA Zdenék
Abstract

This paper originated out of cooperation of Department of Chemistry and Chemistry Education
with association JOB which supports schools in project based education (PBE). The paper focuses on
the way project based education (PBE) is carried out in schools. At the beginning of the paper some
theoretical information about PBE are summarised. Further, main in-school activities known from
practice are described. In the end of the paper some examples of these activities are described with

their analysis and suggestions what might be done to transform them into real projects.
Key words
Project based method, “projectivity”, thematic education, school action

INTRODUCTION

Despite project based education (PBE) isamethod which has been lately given
considerable attention; experiences from in-school practice suggest that teachers, creators of projects,
not always understand thoroughly what this method represents. The main problem is the lack of
understanding of its openness, interactivity, students’ and teachers’ role, project outcome (result) etc.
Rusek and Becker (2012) use word projectivity to describe this character of projects. This term will

be also used in this paper.

The driving question of the paper used in the title suggests the focus on the
misunderstanding and ways the effort in schools may be supported in order to produce real projects in
terms of PBE. First, history of PBE is sketched. Further, basic four categories of educational forms
which are often marked as school projects in schools are defined. A distinction between these
categories is made and some examples from practice are used to describe these. Based on the
examples, suggestions how to improve the educational forms to ensure their projectivity are made.

HISTORY OF PROJECT BASED EDUCATION

American pedagogue John Dewey, sometimes called the father of PBE, is usually credited with
the influence of project based education. Although, the person who developed the project method, as
we know it was William H. Kilpatrick when he published his work The Project Method in 1918
(VaSutova, 1998; Priicha et al., 2001). Nevertheless, the key aspects of the project method: dialogue,
inquiry, critical thinking are methods used by Socrates, Aristotle or Confucius already c. 550 - 320 B.C.
In former Czechoslovakia the method was promoted by Kilpatrick's student Vaclav

Pfihoda, a representative of “experimental schools” movement (VasSutova, 1998).
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Project based education has been reborn at the turn of the 20" century as it was implemented in
education of many various fields: Science, environmental studies, technology, medical education etc.
(Petty, 1996; Stewart, 1999; Iscioglu, Kale, 2010; ai, Hu, 2011; Chu et al., 2011; Rusek, asunta, 2011;
Yasin et al., 2011).

In the Czech Republic, the curricular reform brought PBL back at the turn of millennia. It was
explicitly added to the new educational standards — the Framework Educational Programmes
(RVP - from Czech). In practice, this represents duty for schools to conduct projects.

This was an impulse for employees at Department of Chemistry and Chemistry Education
(DCCE), Faculty of Education, Charles University in Prague, to start with the conferences focused on
PBL. At the beginning, the only participants were students from the DCCE, who prepared their
projects as an outcome from one of the didactics-oriented course. Further, students from other
faculties (Faculty of Science, Charles University) and other Universities (University of Hradec Kralové,
University of Ostrava) joined. Thus more attention has been given to teacher preparation in project-
based learning.

Except for the academic circles, several private organisations such as JOB or Erudis and
websites originated in order to provide support to schools that included projects in their thematic

education plans.

Despite PBL has been given considerable amount of attention lately, projectivity of the projects
carried out at schools (assessed by an author from the organisation JOB) or designed by students
either in a Chemistry-didactics course or even participating at the conference (assessed
by a teacher at the course and based on the conference proceedings analysis) is sometimes
disputable. Therefore some key areas of PBL and similar “project-like” school activities will be

described in order to emphasise problematic aspects of project preparation.
POSSIBLE PERSECTIVE ON PROJECTS AND ACTIVITIES

Activities typically carried out at schools may be divided into four categories according to
the amount of students’ activity, teachers’ engagement and the outcome of the activity:

l. School action

Il Educational programme

Il Integrated (thematic) education

V. Project-based learning

It is important to distinguish among these conceptions for many reasons. For tutors it is important

to analyse teachers’ educational needs and to plan the educational ,path“. For school leadership is

necessary to set evaluation criteria (e.g. for auto-evaluation activity) and for teachers it is to plan more
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effectively, to reach planned goals. Moreover, these four categories may be used by project evaluators

or conference proceedings reviewers.

Further in the text, exemplar activities observed in practice are described, their “projectivity”

is assessed and some tips how to bring such activity to PBL are given.

AUTUMN CARNIVAL

Within all-day stay in the countryside, competitions for children in sack raise are
organised. As a part of the trip, pupils also make necklaces of rowanberries and fulfil tasks focused on

plants and animals cognition from pictures.

It is obvious from the description that this is a “School action”. The pupils spent a day in the
countryside; they may have fun, gain more positive attitude towards nature, do
physical activity and also  develop some motoric skillsas wellas their knowledge about
plants and animals. Despite one condition of PBL — multidisciplinarity (see Rusek, Vaclavik, in the

press) — is in compliance, there are several aspects which have been missed.

The entire day was planned by teachers. Pupils’ role was just in taking part in the programme. In
PBL pupils or students are supposed to plan the day themselves. Based on the same scheme, older
students might prepare the day for their younger schoolmates. This would bring the element of

student activity in it and would be a project for the older students.

The second factor the activity lacks is an outcome. Rowanberry necklace is just an object.
Projects need to have some bigger, significant impact on the students’ lives. Based on the scheme
started above, the older students might also work up a plan how to include their younger schoolmates
in the school collective. Both the physical activities and motoric skills might be based on bigger groups
compounded of younger and older schoolmates’ cooperation. The result may be chicane prevention,

young pupils’ integration to school environment facilitation etc.

INTERACTIVE MAP

In this activity students create a map in a classroom; they mark rivers, cities and mountains using

skewers or other materials.

An aspect of projectivity is partly fulfiled in the outcome; also crafts and geography are
interconnected. Nevertheless, openness, bigger value of the outcome as well as wider range of

developed competences is missing.

This activity might be offered justasa part of globally conceived topic such as How will
the area around our town change after the new nuclear power plant is built? Students might
prepare a map using not only skewers, paper and glue, but also printed contour lines, places of
interest etc. They can further predict what may and may not change based on their eco-centre visit
or avisit to another power plant (teachers assistance is required). Such a project would include

biology (plants and animals affected by building and raised temperature of awater source)
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chemistry and physics (nuclear energy, nuclear fuel, nuclear waste, radioactivity), environmental and
health education, history (nuclear power plant catastrophes etc.).

The outcome of the project might be a panel exhibition giving information not only about changes,
but also about risks and economic advantages. The exhibition may be open not only for other students
in the school, but also for their parents and other visitors.

SEPARATING WASTE

Students suggest the most suitable places to put rubbish bins for separated waste in
classrooms and in school corridors. They make posters with information about the content of each bin,
place the posters in school. Further, they elect student patrols that monitor right usage of the bins.

If the need to change the waste separation policy in school was originated by students
themselves, this activity would represent a real school project. The outcome and its durability is
obvious, students’ autonomy and independence is also assured.

A teachers’ role might be essential though. The problematic of waste separation is a broad field
which might include some chemistry topics e.g. polymers, air pollution, products of oil industry etc. As
well as biology and plastic degradation, pollution etc. not mentioning the ecological aspect. It is

probable students would not naturally include these topics and be engaged in this area themselves.

REMOTE ADOPTION

This project started in a school parliament where students decided to adopt a child from Uganda
(contribute to charity paying for their education). They organized a collection among all students and
their parents and send the money to an agency. In English classes they keep up a correspondence
with the Ugandian child whose school-attendance fee they paid.

This practice is well known. Considerable amount of schools are included in such projects. The
idea of students organising the charity themselves is admirable.

This activity may as well be called a project. The projectivity in it is not only in the outcome and
multidisciplinarity, it is also in the students’ independency. Teacher’s role is vital again though as lots
of agencies have not been reliable enough. This gives Civics or the Social Sciences-teachers space to

present the topic of fund raising, its positives, negatives and dangers.

DISCUSSION

Project-based education has been instituted to be obligatory in Czech schools after the school-
reform year 2005. Many teachers have naturally not been educated in this area before.
Organizing a school action and naming it a project is therefore understandable practice.

It is evident from the passage above that in case of some school actions the idea of PBE is not
followed at all and just the name is used. The time spent on these school actions may be better used
though. Project-based education in its real implementation helps develop competencies hardly
developable any other way. Nevertheless, in some school actions just a little adjustment shifts it into
PBE is needed.
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Several attempts to support PBE in schools have been made. Faculties preparing teachers
included PBE in their curricula, a website for in-practice teachers — www.projektovavyuka.cz — has
been established, and several associations dealing with PBE and teacher or school support have
been founded. Besides, a student conference on PBE in chemistry and related fields was establish in
order to bring students together to present their work as well as welcome teachers who may get some
new ideas.

Anyway, the process of bringing PBE into schools will take more time as not all teachers follow
relevant websites, not all schools cooperate either with PBE-oriented associations or universities and
even some freshman teachers have not been educated in the field or have not been given appropriate

support to organise their own project.

CONCLUSION

Project-based education is without doubt an education form of modern school. To modernize
education also means to bring real PBE into schools. Explicit insertion of PBE into educational
framework programmes is only the first step. Despite it raised awareness of PBE, the reality shows
school actions are named projects without keeping the key elements of PBE.

In this paper, only several examples have been described. The authors of the paper chose
some typical examples depicting school practice observed by association JOB. It was also shown
even a school action can be turned intoaproject by changing several aspects. Usual
problematic aspects are: students’ autonomy, teachers’ role in the project, project initiation (the initial
idea) or the outcome of the project.

At Department of Chemistry and Chemistry Education, Faculty of Education, Charles University
in Prague the conference on PBE in chemistry and related fields will continue in order to give students
room to present and discuss their work as well as to give teachers in practice some ideas they may

use in their own education.
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PROJECT-BASED PRE-SERVICE TEACHERS’ TRAINING
FOR FIELD TRIPS

FINGER Alexander, LINDAU Anne-Kathrin, LINDNER Martin
Abstract

Project-based learning is an important method in science education. By offering practical
experience, field trips can provide integral enhancement to this method. Unfortunately, in German
schools field trips are rarely used as means for outdoor education. According to in in-service teachers

this is due to a lack of professional skills (methods and knowledge) and organizational problems.

In order to support the development of such skills we created a project-based module for pre-

service teachers, that helps to plan, conduct and evaluate school field trips.

The module focuses on field methods of Biology and Geography. It offers both theoretical
input and practical experience and consists of three phases. In the first phase (introduction) pre-
service teachers get an input on didactic and methodical aspects of field trips. During the second
phase (project phase), teams of three are asked to design one of several learning stations
for a station-based field trip, linked to a common subject. The methodical designs of the different
stations are then mutually tested and evaluated by the different teams in the way of so called ‘pre-
excursions’. The field methods used for the tasks at the stations are basically data acquisition on the
quality of water, soil and weather (e.g. nitrate level, pH-classification) and their analysis as well as
plant identification and spatial orientation. In the third phase (practical experience), the pre-service

teachers conduct their field trip with eight High-School courses (about 200 pupils) on two days.

Our research project focused on the analysis and evaluation of the effects that such practical
experience in combination with different field trip settings has on pre-service teachers. The
development of methodical skills and of the motivation to conduct field trips is measured by pre-
post/follow-up questionnaires using closed and half-open questions. Data indicate that
the arrangement of self-designed project-based work and experience on field trips enhance both the
pre-service teachers’ skill-development as well as their general motivation to conduct field trips with
pupils.

Key words

Field trips, pre-service teachers’ science education, excursion, project-based learning
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INTRODUCTION

In modern science education project-based learningand competence skill orientated
learning are often used in combination (Helle et al. 2006, Hmelo-Silver 2004). However, as project-
based learning is not a new method, it is linked to practical experiences (Hmelo-Silver 2004). In school
teaching field trips offer the main opportunity to gather such experiences. They are considered an
important method of practical science teaching within the German curricula of Biology and Geography
(German Geographical Society 2012). The importance of field trips for skill-oriented learning is well
known and well researched (e.g. Rickinson et al 2004). Research results also indicate, that field trips
have positive effects on the cognitive, affective and social-emotional aspects of the pupils
(Pfligersdorffer 1984). Moreover, the practical experiences made on field trips help the pupils to
develop a genuine interest in the subjects (Engeln 2004). Research of Eaton (2000) indicates that
even the development of the cognitive skills can be far better enhanced by the experiences made on

field trips than by indoor education.

In spite of these evidences, it is a fact that science teachers in German schools rarely leave
their classroom, although they know about the benefits of this method (Léssner 2010). Instead there
is a strong tendency to replace field work by regular classroom work (Rickinson et al 2004, Ldssner
2010). According to the in-service teachers questioned, this is due to alack of professional skills

(methods and knowledge) and to organisational problems (Léssner 2010, Klaes 2008).

In order to ensure the use of field trips as a regularly applied method of science teaching, future
school teachers need to be trained and motivated for it inan early stage of their professional
education. Findings in learning programs based on experimenting show a good impact of such
methods on university students (Kolb et al 2000). Therefore, our pre-service teachers’ training module
is designed to offer experiences as well as theoretical input. As mentioned above, in-service teachers
often point out organisational and methodical problems as reasons for not conducting field trips with
pupils (Léssner 2010, Klaes 2008). To help pre-service teachers to overcome these problems, it is

essential to increase their planning skills as one element of the realization of a field trip.

STUDY DESIGN

When field trips are conducted in schools, they are — due to results of our interviews - often
station-based or station-based guided by a teacher. Both, the potentials and limits of these two
variations are not yet sufficiently researched. This led to the design of our study, in which the two
different settings have been evaluated. The evaluation focuses on pre-service teachers’ self-reflections
of their development regarding planning skills as well as skills needed to actually conduct a field trip.

It also evaluates in what way such development changes the students’ motivation for field trips.

The study was embedded in a module of the pre-service teaching program at the department of
Geography at the Martin-Luther-University Halle-Wittenberg, Germany. It was divided into two
phases, a theoretical phase and a practical phase which comprised to different parts. In the theoretical

phase pre-service teachers got an introduction to field trip design in general and in results of recent
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research. The planning of a field trip in cooperation with our project partner, a High School in Halle,
constituted another part of the theoretical phase. All pre-service teachers were included in the initial
process of developing the main design-elements of a field trip. That included the decision on the
overall subject of the trip as well as the sub-topics dealt with at the different stations. Next the teachers
were asked to form teams of three and design one of the various stations for the agreed field trip. The
practical phase then included pre-excursions for all students, which were both guided and supervised
by the represents of the special thematic teams. Finally, the field trip was realized with High School

pupils in two different settings on two days in June.

RESEARCH METHOD

For final evaluation two different methods of how to conduct the field trip were compared.
Common was a station-based design in which each pre-service teachers’ team had to design a station
regarding to the overall subject: the biological and geographical ecosystem analysis of an alluvial
forest. Work at the stations included the acquisition and analysis of data about the quality of water,
soil and weather, data analysis, with regard to the differences between the area outside the forest and
the inside area. One station was made for plant identification with an iPad-App.

The work with the pupils differ. At the fist day the pre-service teachers are responsible for the
supervision of the station they had designed while the pupils preceded from one station to another by
themselves. At the second day, by contrast, the pre-service teachers guide groups of 9 to 10 pupils
through all stations. That way each teacher had to supervise the pupils’ work at their own station as

well as guide the pupils through the tasks at the other stations designed by other pre-service students.

DATA ACQUISITION

The study was evaluated by a pre-post/follow-up survey. The questionnaires contained
closed and half-open questions with a 5-point Lickert-Scale. The participants were also observed
during the excursion and the theoretical sessions. The students’ own comments on their methodical

skills and organisational skills as well as their level of motivation were also used for the evaluation.

For further data acquisition, qualitative interviews and discussions in groups with participants of
both groups were evaluated. In total, 41 pre-service teachers were observed, 16 in group one and 25
in group two. Due to the to the small sample size the data could only be processed by comparing

means and median values.

RESULTS

1. Concerning the self-reflection with regard to methodical skills we got different results for the
two groups. In group one, 12 % of the pre-service teachers name 7-9 different methods at the
beginning. Most pre-service teachers (54 %) name 4-6 methods and 29% named 1-3 methods. 4 % of
the teachers named no method at all. The post-test for this group showed that the knowledge about
field methods improved during the study. The first two categories (0; 1-3) are not shown at all in the

post-test. 20 % of the participants mentioned 4-6 field methods. The highest quantity with 75 % was in
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the category of 7-9 methods. 4 % of the group members were able to mentioned more than 9 field
methods. The data are comparable to the results of the second group, where 15% of the candidates
mentioned any field method at the beginning of the study and only a small percentage (7 %)
mentioned more than 9. The main quantity of the participants mentioned 1-3 (30 %) and 4-6 (46 %)
field methods. The post-test also shows an improvement regarding the knowledge of field methods but
it also differs from group one. 7 % of the participants of group two mentioned 1-3 methods after the
study and 30 % mentioned 4-6 methods. Most participants mentioned 7-9 field methods (46 %) and 15

% mentioned more than 9 methods.
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Figure 1: Results of the pre- and post-test regards the ability to name field methods.

2. Regarding the motivation to perform field trips with pupils the answers of the two groups
differ as well. Pre-service teachers of group one estimate themselves as more confident about it
compared to members of group two. Still, in total the motivation of people to conduct field trips with
pupils has been increased by the presented module. At the beginning of our study, only 25 % of the
participants were confident about planning and conducting a field trip with pupils. 13 % of both groups
were not confident. Most participants (61 %) were indifferent. The post-test shows an increase in
confidence regarding this question. Only in group two 4 % of the pre-service teachers still stated that
they were not able to plan and perform a field trip. 44 % of the members in group two and 29 % in
group one were indifferent regarding this question. However, now 71 % of group one and 52 % of the

members in group two stated, that they were confident to plan and conduct perform a field trip.

Regarding the ability to use a field method, the post-test shows differences between the two
groups too. Members of group two showed that they were more insecure, as only 16 % of this group
stated to feel completely confident in performing field methods, compared to 53 % in group two. Most
participants of group two (82 %) felt indifferent or slightly confident regarding this task, in group one it

was only 46 %.

3. Interviews were hold during the projectas well as and after it. The participants
were asked about their experiences, their motivation and the impression they gained of the project-
based learning arrangement. These data are not fully analyzed yet but there seems to be an
impression among the students, that the practical experience has a strong influence on the motivation
to learn about field methods. The data from the group discussions also indicate that the preparation in

small projects teams fosters soft-skills like group organization, communication and teamwork.
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DISCUSSION

Both pre-service teachers’ groups show an increase of methodical knowledge after taking part
in the module. On average, pre-service teachers were able to mention three methods before and
seven methods after completing the module. The quality-based analysis of data also indicates that
even by a gain in knowledge about methods this is not equally distributed between the two groups.
Group one was more specialized on methods regarding the station they designed. As opposed to that
group two showed a broader spectrum of methods. Reason for these differences might be in the
different length of time they spent with the pupils during the field trip, as well as in the difference in
the amount of work that went into the preparation. As teachers of group two were responsible
for assisting the pupils at all different stations, they were obliged to be prepared for the different
stations. This could also have increased the motivation to understand more methods. On the other
hand pre-service teachers of the first group assisted only the pupils at the station they designed. So
they had a rather limited responsibility for guiding the pupils during the day and worked at their own
station only, helping one group of pupils after the other. This could result in a higher knowledge about
the field methods they prepared but it might also explain the lower motivation for learning new

methods at the other stations.

When comparing the results of the pre- and post-test it becomes obvious that there has been an
increase of the general motivation for the realisation of school fiel trips in both groups. Still, the
participants of group two were less confident. A factor that might have influenced their self-confidence
is the level of stress they had. As mentioned before, the second group had more duties to carry out,

which created more stress and which might decrease the motivation to perform a field trip again.

The interviews and the feedbacks summoned during the feedback session following the field
trips showed, that pre-service teachers value the practical experience highly. It also shows how
important experience is for their motivation. The results indicate as well, that the project-based
concept was able to motivate the participants and that soft-skills like team-management, organization

skills and communication could be improved by it as well.

This research shows that a practical part with pupils contact is necessary to support pre-service
teachers in their development of excursion skills. By arranging practical experience combined
with a project-based working situation, pre-service teachers are able to allay their fears regarding field

trips and to increase their motivation for further field trips in school.
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REVEALING SLOVAK TEACHERS' RECENT CONCEPTION
OF PROJECT-BASED EDUCATION

SCHUBERTOVA Romana, CEPKOVA Lenka
Abstract

This qualitative research, which was carried out by method of individual interviews,
reveals a unique teachers' view on project-based education and its using in science education. The
research sample consists of teachers who, according to their own opinion, use project-based
education in their classroom or apply some of its specific features. We created models representing
specific ideas of our teachers and compared them with primary theoretical model of project-based

education. Revealed facts provide a basis for formation of teachers' correct concepts.
Key words
Project-based education (PBE), Slovak teachers, individual interviews, perceptions of teachers

INTRODUCTION

Using of project-based education’s elements (in short ,PBE®) in science lessons seems
like a natural way out of the current needs of educational process. Except of fact, that PBE is based on
learning process focused on pupils, in which acquisition of knowledge, skills and abilities is the domain
of pupil’s activity (Kacinova, 2004, p. 25), it contributes to positive motivation for learners’ and brings
school near to their real life by solving practical tasks (Held, Lipthay, 1992, p. 414). Also,
the availability of information and experience with this method makes, along with some teachers’
dissatisfaction with traditional methods and strategies for teaching, appropriate conditions for
spreading of PBE as innovation. In Slovakia it is implemented mainly through continual education
of teachers. PBE is, according to results of research conducted by the State Department of Education,
most frequently used teaching innovation by teachers, in field of methods, organizational forms,
techniques and activities (Bagalova, 2011, p. 19). Although teachers claim using PBE, their

understanding of its principles differentiates from teacher to teacher.

OBJECTIVE OF THE RESEARCH AND METHODOLOGY

Presented research is focused precisely on different ideas about PBE of teachers, who use it in
practice. The aim of work was to find differences between real teachers’ ideas about PBE and the
original PBE theory and identify moments in which teachers do not use the potential of this method
effectively. Research results can positively affect the education of teachers in a way that the training

will focus just on the elements that teachers can’t successfully integrate into teaching.

Six teachers teaching at different levels of education (ISCED 1, ISCED 2, ISCED 3A)
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participated in research. All of them claimed that they are using PBE or its elements in science
lessons. Data collection was carried out through individual interviews with teachers, the length of
interviews varied from 30 to 80 minutes. In interviews, the teachers reflected the wider area, which we
considered to be crucial. We were interested in what do the teachers imagine behind the concepts
project and project-based education, and what do they think about typical features of PBE or the
projects themselves. They also presented and described in detail their typical project, which they
made with pupils in classroom, and subsequently engaged advantages and disadvantages
that accompany working with PBE in science education. Last topic of conversation was the source of
information about PBE and inspiration for PBE that teachers use in preparing of their implemented
project. Individual interviews were then transcribed and transcripts were analyzed, first from the
perspective of two independent researchers, then together, by finding of the intersections and

differences in analysis.

Effort to create common categories that characterize teachers resulted in the use of typical
elements of PBE according to Herbert Gudjons (Gudjons by Held, 1992, p.414). These elements,
namely target-oriented project planning, orientation towards needs of participants, practical social
relevance, product orientation, engaging more senses, social learning, self-organization, self-
responsibility, interdisciplinary approach (Kacinova, 2004, p. 27), became appropriate indicators. With

their help we can determine the extent to which teachers use potential of PBE in their lessons.

In transcripts we identified, whether teacher perceive elements of PBE and use them in own
projects in right way. We quantified the data by creating of our own rating scale. Each element has
been attributed by one of the values (0-1-2-3). Evaluation of research results is divided into
quantitative and qualitative part. Quantitative part describes extent to which teachers use the potential
of PBE. Qualitative part includes examples from interview transcripts, which promote or refute

teachers’ using of each feature.

INTERPRETATION OF THE DATA, RESEARCH RESULTS

Table 1 provides evaluation of each category, namely PBE elements, which appears or absent
in the teaching of concrete teachers. There are constituent categories, already mentioned above,
with assigned numerical scales values. Value depends on the identity of statements and ideas of

teachers about PBE with real, primary meaning of particular elements.

It is clear from the table that in a sample of six teachers was also teacher with weak
understanding of the method, but also teacher who used all elements of PBE in right way. Other
teachers, according to the total score are between those two cases. Results support the assumption
that sample of teachers was various and that it probably brings qualitatively different views of using

project method in teaching.
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CHARACTERISTIC FEATURES OF ,PBE* - TEACHER

CATEGORIES | m v | v v
Target-oriented project planning 2 3 0 3 0 0
Orientation towards needs of participants 0 0 0 3 0 0 =
Practical social relevance 2 2 0 3 2 2 3 %
Product orientation 3 3 3 3 3 3 § %
Engaging more senses 3 3 1 3 0 2 E |:E
Social learning 32|03 ]1]| 0|85
Self-organization 1o 1|3 |1]0]P %
Self-responsibility 3 3 3 3 3 3 »
Interdisciplinary approach 3 3 0 2 0 2
ACQUIRED ,,SCORE“- USED POTENTIAL OF ,PBE* | 7 7 2 9 3 5

Table 1 Evaluation of the use of constituent PBE elements by teachers, source: authors.

Explanatory note:

Value 0 — it is lowest value which indicates that the teacher doesn’t emphasize a given element
directly and also it isn’t possible to infer it indirectly from the context of conversation or analysing of the

projects.

Value 1 — teacher emphasizes the element, respectively thinks that he/she is using it, but
his/her idea is wrong. Understanding of element from teachers’ perspective doesn’t match the
characteristic of PBE according to Gudjons.

Value 2 - although teacher doesn’t emphasize element during the interview directly,

from analysis of projects carried out, correct understanding of the element is evident.

Value 3 — it is highest value, which indicates that the teacher also emphasize element by direct,

verbal way, also from the analysis of project is clear its right using, in accordance with theory of PBE.

Final score — it was made by corresponding of numerical values 2 and 3 with one point.
Values 0 and 1 were neglected. The maximum number of points, which teachers could obtain after

data’s quantification, was 9.

Results summarized in table are stimulus for further examination of the categories which are
used by teachers in varying degrees, but also the categories which are used by all teachers, from
qualitative perspective in different ways. In the following part of the article we briefly discuss
chosen aspects of PBE and we engage in some specific formulations of teachers, which we noted in

interviews.

Fitzhugh Dodsons quotation: “Without goals, and plans to reach them, you are like a ship that
has set sail with no destination.” is accurately naming the essence of first category — target-oriented
project planning. Basis for its filling is meaningful managing of project, which requires appropriate

preparation and definition of objectives. However, we are not talking only about educational goals set
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by teacher, but also about targets of education and activities, which define also learners themselves.
Through the following statements of teachers, but also through overall context of interviews, it was
possible to detect whether they perceive target setting as a key moment of PBE and if they are using it

correctly.

Il “Me, as ateacher, | set the objective - to what it has to head; | prepare the learning

environment, so basically, | prepare the course of the project.” (3)

IV “They gain knowledge on their own, by means of some inquiry or research work...but teacher

prepares it in advantage. And lead them toward some target.” (3)

Teacher’s statement Il refers about targets, which are prepared only by teacher, but we have to
take into account the fact that she is teaching pupils on ISCED 1 educational level. Requirements
should be properly given to this pupils, and student’s autonomy, in terms of preparing own
goals and activities, is therefore very limited. On the other side teacher IV says that “On the first lesson
we do some brainstorming, in which we find what is essential to identify and explore by students. They
have to invent or study by themselves, how they are going to do that.” From this example it is clear
that the emphasis is put on independence and students work towards mutual goal (originally set by

teacher, but later set by them).

Self-organization and responsibility of pupils is formed by means of giving more space to their
own activity when planning, managing the project and obtaining relevant results. Although, there was
emphasis on pupils' self-organization in teachers’ sentences (I, Ill, V), this aspect was perceived
in @ wrong way. From project carried out it was clear that teachers consider the work to be organized
by students but in reality it wasn’'t so. In primary education the reason for this can be the fact that
pupils are not able to work independently without teacher’s support. However, in PBE context teacher
should try to become a hidden leader, who on one hand has everything under control, but on the other
hand pupils think that they organise all the work by themselves. In only one case (teacher V), when
pupils suggested the process of desired product construction, this PBE feature has been understood
correctly. Here the teacher was only pupils’ consultant or support. The concept of self-responsibility
was understood by teachers as pupils’ autonomy, which resulted in different quality requirements for

learners e.g. students’ own choice of subject only, own processing and form of output only, etc.

H. Gudjons highlights that “a desire alone is not enough to complete the project as
well as a project-based education is not consequence of arbitrariness or coincidence
completely, absolutely.” In addition to pupils’ interest, it is important to implement also another
PBE aspect called “practical social relevance” of the project topic, induced either by teacher or pupil.
One teacher (IV) found, according to us, almost representative project topic. It started like this:
"Imagine that some visitors arrive to our town Vrutky. They see some river flowing there but they do
notknow what is name of river, from where it flows to town or if anything lives in it. And they want to
learn more about this river. Your task is to make up a notice board, which informs them about the
properties of this river, its physical and chemical factors, its geomorphology or organisms living in

coastal vegetation or in water" (3). Although not every project can reflect the high demands placed on
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its social relevance, but this element is part of a PBE especially to avoid its deformation into some kind
of handicrafts workshops.

For project to be meaningful for pupil and beneficial for teacher it is important to orient it
towards needs and life conditions of participants. These are the following aspects of PBE. According
to J. Dewey ‘teaching can be successful only when a child solves such problem, which he/she accepts
like his/her own problem.” The primary focus on situations from life is reflected in the
statements and actual projects only of teacher IV, even though the practical social relevance, as one
of the PBE elements, appears and is successfully fulfilled in several teachers (I, Il, IV, V and VI). Yet

filling this category does not guarantee evocating pupil's “feeling” of necessity to solve the problem.

Engaging more senses, one of the elements of PBE, which is known from a variety of
educational conceptions as learning and work, mind and hands, or mind and senses, finds a deeper
meaning in following statement from John Dewey: “A gram of practice is worth more than a ton of
theory”. Project work requires activity and mind-body cooperation, because perception of reality takes

place not only through verbal canal but also through practical sensory experience or production.

Teachers |, Il, IVand VI choose such projects and processes from which the pupils can

make a use of in real life. The examples of teachers’ quotes are as follows:

IV “Good project is, when they get some new skills which are useful for a practical life - some
habits. Information or abilities just common staff which is not developed during traditional teaching-

learning process.” (3)

Il “The most important thing for me is what the kids remember. And I'm leading them not to
make projects from book. They can study textbook anytime. But | want them to find this

information, and | don’t care if it is from internet or some encyclopaedia.” (1)

In contrast to this attitude stand teachers Ill and V who put emphasis on theory. In their “project”
classes this reflects in gaining just textbook information from different sources. One teacher from the
first group expressed itas follows: “Essentially, this is just generally known information. Pupils
download it somehow, sometimes they don’t understand these concepts, and then they present it to
others. So basically, pupils don’tacquire the knowledge actively. They don’t obtain it
through an activity.” Such projects tend to slip into developing pupils’ presentation skills which are
required today by pedagogical public but this kind of skill is not the primary objective of PBE. They
should be complement but not the heart of PBE.

As we have already touched the issue of PBE objective, we can now go for an orientation
towards the product, the element to which the activity of students should be directed. PBE does not
leave the product as “just” learned knowledge in the minds of students, but also leads to a result which
may be the subject of daily consumption, for example brochures, maps, a series of photographs, as
well as drama, ceremonyand so on. In the statements of our teachers we thus
find a mutual attribute - effort to lead students to the same result, however, which has specific

shape and different quality for each teacher. From the most meaningful products such as city notice
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board or restaurant menu (teacher IV), we arrive to product which are without deeper significance, it
means “project for project”. What is really interesting from the perspective of this category that the
product design is according to some teachers strictly defined and required from students, but for

others the emphasis is put on pupils’ originality and their choice.

Another important element of the PBE is social learning, which is associated with the
development of several educational qualities such communication skills and the ability of pupil to put
oneself in the position of another. This category gave us the opportunity to separate our teachers into
two very distinct groups. The first one represents teachers (1, Il, IV), who emphasise social learning as
learning that takes place during the actual implementation of the project as shown by the following

statements:

.I's a cooperative way of learning. One is teaching another while cooperating in a group. | think
that there is an open space to shape their opinion. Basically, pupils have to learn to listen to the
others.”(3)

IV ,Maybe they get rid of their fear from presenting themselves in front of the others. Some of
them suppress their egocentrism and learn to work in team, right? and that they have to respect other

people.” (3)

Other teachers don’t perceive this aspect or they have a misconception about that “Because
child sometimes takes information harder from teacher than from another child. So, if they
make a presentation of something, they explain it each other better because they use their own child
language” (1). Thus, they emphasised the aspect of cooperative learning after ending of

project - during product presentation, this perception doesn’t capture the essence of PBE.

The last of the categories, which undoubtedly can represent a prominent place among the
PBE elements, is interdisciplinary approach. Projects consider issues, tasks, themes and problems as
they are perceived in reality. Therefore, complex project solution provides insight to the topic from
different sides of science fields. Some teachers used interdisciplinary approach correctly and some of
them implemented projects focused only on the one subject (chemistry, biology etc.), which is incorrect

from PBE perspective. We didn’t reveal any teachers’ misconceptions about this aspect.

When we analysed the individual categories we were able to define the various teachers’
conception of PBE in relation to the education process. On one side, there are teachers (I, Il, IV) who
conceived the PBE as specific approach in education "as something that is part of the year's theme,
which | teach and work with," as a significant method for acquiring pupils’ knowledge and skills. On the
other side, there are teachers (V, VI) who are trying to integrate PBE in their science education, but
only as an add-on part of traditional education approach. Extreme is attitude of the teacher Ill: "I said
to myself: “How am | supposed to teach that?” So | divided the topic to parts and let them do it." She
perceives PBE as "escape way" as something that allows her to save time by teaching difficult topics.
This understanding is basis for teachers’ misconceptions about the different categories and ultimately

for their total score, which shows the extend of making use of PBE potential.
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SUMMARY

The results revealed a correct understanding of some PBE elements in the science education in
six teachers but only one teacher (IV) had fully comprehensive view of the PBE as unique
education approach which resulted also from the quantitative data and total score. However, the
individual PBE elements are linked to each other so closely that only the mutual interaction between
them can bring the learning process to a successful end. For teachers who have achieved lower
scores (lll, V, VI) is the image of PBE more or less a mixture of traditional and innovative elements. It
is also interesting to note that these teachers didn't attend any training courses which were introducing
PBE theory. The recommendation resulted from this research is the need of emphasising the quality of
teacher education. Results point to weaknesses which have to be eliminated. It is not important to just
modify teachers’ misconceptions but also to make the knowledge of parts of the PBE in teachers’

minds complete.
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THE KITCHEN CHEMISTRY

SARIC Lana
Abstract

The Kitchen Chemistry is an interdisciplinary project for pupils and it is adjusted for all grades of
Elementary School in Croatia. The project consists of many experiments (whit specific project names)
which are brought together under major topics. Since all “chemicals” are nontoxic and can be bought
in a local store, pupils can do all the work by themselves (under teacher’s supervision). Pupils also

keep notes so they have their own science folders about the project at the end.

The main goal of this project is to show that science is surrounding us and that chemistry can be

fun and interesting and that pupils can be scientists as well.
Key words
Kitchen Chemistry, learning by discovering, project

INTRODUCTION

Chemistry, as well as science, is often misjudged as hard to get, not interesting or even boring.
It is believed that science is something that only deals with scientists in institutes or laboratories.
Project Kitchen Chemistry is, first of all, an interdisciplinary project connecting not only chemistry,

physics and biology but also writing, drawing, talking, describing and developing pupils’ manual skills.

It has two main characteristics. One of them is that it can be adjusted for any age from
Elementary School to High School or even Kindergarten, what is sometimes considered strange due
to the prejudice that science is not appropriate for toddlers. This is very important because in first four
years of life children will learn 50 per cent of everything they will know one day, and form the age of

3 until the age of 7 children learn proximally 70 per cent of their knowledge (Mali¢, Muzi¢, 1981.)

The second characteristic is that ,chemicals are non toxic and can be bought in local store.
Because of that, pupils can do all the experiments by themselves (of course under teacher's

supervision) and this helps them to develop their manual functions and skills.

HOW TO KEEP TRACE OF THE PROJECT?

When the project is done in School pupils take notes on papers and put them into their folders
(Picture 1) and if project is done in the kindergarten kids can draw their observations into zig-zag

books and at the end they'll have their own science picture books, Picture 2.

But there must be a discussion about experiments with pupils and proper explanation of the

scientific background of the experiments.
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Fig. 1 zig — zag books Fig. 2 Folders

KITCHEN CHEMISTRY

The project Kitchen Chemistry consists of many experiments (with specific project names)
which are brought together under four major topics: Fluids, Cooking, Food and acids and bases. There
is no need for experiments to be done in this specific order — you can do them by your own discretion
or let pupils to choose the order and involve them into devising new experiments (one designed by

pupils are marked with (*) in Table 1.)

FOOD

The topic Food is about what food consists of. Experiment Multicolored plates proofs that there
is starch in food and Painting on milk is proof of fatand water but it is also connected with surface
tension (interdisciplinary of project). Smarties Chromatography shows how fast different colors from
the sweets traveland pupilsare also informed about chromatography method but

in @ manner acceptable to their age.

In these 5 years since I've been working with kids I've noticed something — it's difficult for them
to describe things and changes, to make observations. They have problems with thinking and talking
because they are used to frontal type of lectures. There is even one experiment that deals with this
problem — Bananas without their pajamas in which pupils must describe banana in many conditions;
for example : before and after peeling it, after cutting it into small pieces, putting sugar on it or lemon

etc.

COOKING
After detecting what food consists of in this topic is observed what can be done with food.

Water is needed for cooking something, but What kind of water will boil first? Pupils can also
suggest some other liquids than water for this experiment. They measure the time needed for water to
boil and keep track of the results. after that, pupils take an experiment Which potatoe will be cooked
first — the one cut on pieces, the whole one, the one which is not peeled. The liquid that boiled first can

be used but it is not necessary.

In the end pupils can make some Ice-cream on their own just by mixing all the ingredients into
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one smaller bag and putting it into bigger one which contains a mixture of ice and salt to lower the
temperature. Here they can observe change between two aggregation states and come to the

conclusion why the roads are being salted at the snow time in winter.

ACIDS AND BASES

In everyday life there are things that can be acid, base or neutral. Acids are substances that can
give protons to other substances like bases which can accept it. The experiments Dancing
spaghetti and Volcanic eruption in kitchen are based on reaction of neutralization and forming carbon
dioxide by mixing baking soda and citric acid. Experiments Thinking in colors, Blue egg and Truth-
telling tea are done with indicator (usually made from the juice of red cabbage and alcohol) which

shows, by changing color, what is the type of the substance: acid, base or neutral.

FLUIDS

Density is ability of substance that is often hard to get, especially for toddlers as they often
identified density and mass. In this topic experiments deal with this problem. In experiment Magical
density wands by dipping in the wand, which works on the principle of hydrometer, density of different
liquids can be determined. Experiments Lava glass and Rainbow in the test tube shows that pouring
into the same glass, or test tube, liquids with different density they don’t mix and that liquid with

greater density goes to the bottom.

Surface tension is connected with experiment Magical cinnamon. It is ability of water to
form a “thin invisible net” that prevents cinnamon to sink, and it can be break with soap. Cola and
Mentos party is very educational experiment why we shouldn’t mix this two together because Mentos

form a nucleation core for carbon dioxide and that results with water fountain.

Table 1. List of experiments with explanations

Major topic Experiment What do you need? How it is done?
e Glass )
Magnets and e  Water Pu_t corn flakes and into a glass
flak with water and after couple of
cornilakes e Cornflakes minutes closer the magnet.
e  Strong magnet
e  Bananas Pupils opserve and de;spribe
Bananas without e Sugar banana in many copdm_ons :
hei . L before and after peeling it, after
their pajamas ° emon cutting it into small pieces, putting
e  Plastic plate and fork sugar on it or lemon etc.
. Put Smarties on plate and drop
) * Smarties some drops of water on them to
FOOD Smarties . Water release the color. With a toothpick
Chromatography e  Chromatography paper put drops of coloron
e Toothpick chromatogr'aphy paper and dip it
into water.
*  Plastic plates Put a piece of different foodstuff
. e  Break, rice, cheese, on plates and drop some drops of
Multicolored plates chocolate, fruit, potatoes Lugholes solution — there'll be
e Lugholes solution black spots if food consists starch.
° Milk Pour milk into plates, drop some
. . e  Food dye drops of food dye and dip
Palntlng on milk . Cotton swab in a stick with soap on in that will
e Soap break surface tension.
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What will boil first?

Hot plate

Glasses

Water — tap, mineral,
salted

Pour different types of water into
each glass, put them on hot
plate and measure the time need
for water to boil.

o Milk
e Cream Mix V4 L of milk, ¥4 whipped
e  Chocolate cream and some sugar in little
_ ; bag. Put that bag into bigger one
COOKING Ice crfeam without e  Sugar with ioe, measure the
reezer . Ice temperature. Put some salt into
e Salt in and measure the
e Plastic bags temperature again.
e Theromethar
' ' e Hot plate Into each glass with water
Which one will be e  Glasses put a potatoes in and measure
cooked first? (*) e  Water how long does it take for it to be
e  Potatoes cooked.
*  Spaghetti Break spaghetti into smaller
. . . Baking soda pieces and mix them with baking
Dancmg spaghettl e  Vinegar soda. Pour vinegar and watch
e Plastic glass their dance.
e Testtubes Put some baking soda and
e e  Baking soda(aq) citric acid into each test
Thinking in colors e  (Citric acid(aq) tube and add drops of indicator.
. Indicator Observe change of color.
o Egg
: Add few drops of indicator to the
e Indicator
Blue egg (¥) egg white while frying it and
ACIDS & * Hotplate observe change of the color.
BASES e  Frying pan
e Testtubes Put some baking soda and
. * e Tea citric acid into each test
TrUth_te”mg tea ( ) ° Baking soda(a tube and add drops of tea.
g soda(aq)
e Citric acid(aq) Observe change of color.
e Flour, water (dough)
e  Plastic bottle Make_dough a(nd put it)around_ the
; ; ; Baki d plastic bottle (volcano). Pour into
VOIC?(WCherUpPon In N .a !ng s'o a(aq) the bottle some baking soda,
itchen (*) e Citric acid(aq) soap, food dye and citric acid (in
e  Colordye this specific order)
e  Soap
®  Glass with water Put some cinnamon power onto
Magical cinnamon e  Cinnamon power the water. Dip in a finger with soap
e  Soap that breaks the surface tension.
e Oil By pouring colored water mix
oil and water. Add effervescent
e  Water tablet and observe not mixing
Lava glass e  Food dye liquids with different density.
e  Effervescent tablet Bubbles are CO; that has the
smaller density and goes into
* Glass the air
e Testtube By dissolving different amounts of
FLUIDS Rainbow in the test e  Solutions of sugar sugar make solutions and put
b different density) color dye into them. Slowly pour
tube (di Y them into test tube. They will not
e  Food dye mixing because of density.
e  Solutions different density The magic wand (small straw with
p : play doh ball on one end) sinks
Magical density *  Glasses differently in 3 liquids with different
wands e Straw density — smaller the density is the
e Playdoh wand sinks deeper.

Coca Cola and

Mentos party(*)

Bottle of Coca Cola
Mentos

Drop Mentos into bottle of Coca

Cola. There will be a big fountain.

36




CONCLUSION

The project Kitchen Chemistry is suitable forany age due to the fact thatall the
experiments are as educational as interesting because they show that chemistry and science is
something that we meet on daily base. It arouses interest for science and world around them and by
doing experiments on their own pupils develop their manual functions and skills. That leads to their

cognitive development and creating a better image of themselves and gaining self-confidence.

LITERATURE
MALIC, J. and MUZIC, V. Pedagogija, Skolska knjiga zagreb, 1981.
STEVANOVIC, M. Predskolska pedagogija, andromeda, Rijeka, 2003.

SIKIRICA, M. Metodika nastave kemije, Skolska knjiga zagreb, 2005. ISBN 978-953-0-30925-8.

CONTACT ADDRESS

Lana Sari¢

Department of Chemistry

Faculty of Science

University of Zagreb

Croatia

e-mail; lana.saric2712@gmail.com

37



STUDENT EXPERIMENT INSERTION IN PROJECT-BASED
EDUCATION

RUSEK Martin, GABRIEL Stépén
Abstract

Project-based education (PBE) is based on several elements which constitute a successful
project. Except for educational activities such as closing student conference, school newspaper
production, meeting an expert or a field-trip, an experiment or alab work is one of very often used
elements especially for science-based projects. This paper is focused on experiment insertion in
projects presented over nine years of the conference PBE in chemistry and related fields.

Key words

Experiment in education, phases of project-based education, analysis of proceedings

INTRODUCTION

Despite the fact Project-based education (PBE) is sometimes denoted as a modern way of
teaching, the history of PBE as we know it began on the turn of 19th and 20th century. In the Czech
Republic its reborn began with new educational standards where PBE was explicitly added as an

obligatory method.

Projects are defined as activities where students are led to independent elaboration of particular
projects based on practical skills and competencies gain by practical working and experimenting
(Pracha, Walterova, & Mares, 2001). From the scientific point of view, the word experimenting
carries an exact meaning. Defining a question, formulating a hypothesis, proposing ways of its
verification and choosing and conducting an experiment (Benes$, 1999) belong mainly to scientific

subjects.

The student conference PBE in chemistry and related fields was founded in order to promote
teacher education in this field. The nine proceedings from passed conferences represent considerable
information source which have not been fully analysed yet. Some aspects of contemporary strategies
in project planning employed at several teacher-preparing faculties published in the proceedings may
serve as background knowledge before planning a course on PBE.

THEORETICAL BACKGROUND

According to Bene$ (1999), an experiment constitutes modelling methods principles and the
essence of processes which are impossible to be performed in real the classroom. Importance of
experimenting in science education is pointed out in the second and the third pillar of the Scientific

literacy definition: active mastering methods and procedures in science and active mastering and
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using methods of science knowledge assessment (Cernocky et al., 2011). Logically it is implemented
directly in the framework educational programmes in all levels of education. Emphasised is the “hands
on” role, the actual education, the inquiry character, measurements, observation, hypotheses
formulation and verification (RVP zV, 2007). Further using scientific methods in order to disclose the
natural processes rules of law (RVP G, 2007) or the fact science education cannot be replaced by

mere knowledge of facts, conceptions or processes (RVP SOV, 2008).

By definition, the core of projects is constituted by an inquiry activity (Project Based Learning,
2005). Nevertheless, some student projects still emphasise the information transfer more.
METODOLOGY
The research is driven by two research question:

1. How do students include experiments and/or hands-on science activity into their projects?

Experiment is perceived as a) modelling principles of methods and the body of processes which are
unable to present in real form and b) a recipe designing the sequence of operation at the empiric
problems solving (Benes, 1999). Hands-on activities are perceived as any
students activities associated with science operations.

2. What phases of the project do students plan the experiment into?
Phases of the project were derived from Skalkova’s (2007) educational method classification:
a) Motivational phase — experiments serve as a motivation for doing a project.

b) Expositional phase — experiments and/or lab work are the key source of information obtained in

the project.

c) Fixating phase — experiment and/or lab work result from the main topic of the project and serve
to support or confirm gained information.

d) Diagnostic phase — students may design experiments themselves to support their ideas, present
their results to others etc. which enables teacher to assess their work in the project (rare use is
expected in this phase) (Skalkova, 2007).

The data set of the research is nine proceedings from the conference Project-based Education
in Chemistry (and Related Fields) years 2001, 2002, 2003, 2004, 2005, 2007, 2009, 2010,

2011. As a method of the research the text content analysis was chosen.

RESULTS AND DISCUSSION

So far, 91 papers have been published in 9 proceedings. In 38 papers (43 %) authors
mention an experiment. Although there are some theoretical papers included, this finding
reveals authors of the projects in most cases do not plan their project “around” an inquiry activity — an

experiment or a hands on activity.
Although the projects are expected to be better designed with more experience shared,

39



the authors of the paper found a decreasing number of experiments included in a project. This is
reasonable for projects designed in the “company model” or around a field-trip, however many projects
concentrate more on particular student activity such as finding information.

In the following text, particular methods of using experiments in projects are introduced.
Once a project includes an experiment ora lab work, the stylean experiment is included
was assessed. Based on the assessment the project was placed into an existing category or a new
category was created. To solve the first research question How do students include
experiments and/or hands-on science activity into their projects? the authors of this paper
distinguish among five styles of using experiment in projects: 1. Experiment as a central activity
with a practical outcome, 2. Experiment with compounds students are familiar with,
3. Experiments as a planned work only for one group, 4.Experimentat the final presentation,
5. Experiments planned just as a possible content of a group’s work.

3.1. Experiment as a central activity with a practical outcome

This category was placed first as it is in accordance with the idea of project-based education
(Pracha, et al., 2001). Projects with a clear practical intention use either a common substance such as
soap, microwave oven principle or a hydrogen fuel cell. After collecting necessary information e.g. the
history of making soap, its properties and chemical structure (Sachova, 2003; Klapcova, Pavlatova,
2004) or some general information about how microwave oven (Nyvitova, 2003) or a hydrogen fuel cell
(Opatrny, 2004) work, students run a set of experiments usually led by driving questions guiding their

inquiry. All students work on the same experiments.

Another variant is used in the project Salt above Gold (Bubikova, 2010). StudenTeacher-
prepared experiments in physics, chemistry and biology associated with salt constitute the body of the

project. Groups of four work for 40 minutes on one station, then change.
3.2. Experiment with compounds students are familiar with

The second category of projects constitutes projects where the core idea concerns compounds
or matters students are familiar with from their everyday life. Extra information the students gain during
the projects are completed with information gained by running experiments with these every day-use
products. Such practice has been employed in two projects focusing on vitamin C: zazracny vitamin
C (Miraculous Vitamin C) (VICkova et al., 2004) and Cécko v Cécku (C in C) (Botkova et al., 2009).

3.3. Experiments as a planned work only for one group

Among the projects in which experiments were included is possible to distinguish a group where
the actual “hands-on” activity is planned for some groups only. The other groups’ tasks consist in
working with information. Such projects are for instance Zelezo (Iron) (Bebkova etal., 2007), za
tajemstvim pisaft (To the writers’ secret) (Hlavackova, Knaiflova, 2010) or Po zahadnych stopach

mentholu (Mysterious Qualities of Menthol) (Polivkova, 2011).
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3.4. Experiment at the final presentation

Three of the analysed projects count on placing experiment to the final presentation. The project
Chlor (Chlorine) (Marec¢kova et al., 2007) requires one group of students to prepare experiments to be
performed during the groups’ final presentation. The project Ctyfi Zivly a paty element (The four and
the fith element) (Stajnochrova, Dolezalova, 2001) similarly to the project Chlorine explicitly counts on
experiments performed at the final presentation. A part of groups’ task is to practise an experiment
exhibition and show it at the final class conference.

Similar approach was chosen in a project with a very attractive titte — Chemie u nas doma
(Pajkova, Vankova, 2003). Groups work on chemistry in the kitchen, in the bathroom etc. An
experiment associated with a group’s topic is supposed to be presented during the final presentation

(class conference).
3.5. Experiments planned just as a possible content of a group’s work

In this last category projects where an experiment is just suggested as a possible content
of a group’s work are placed. As examples there are projects: V¢ely a jejich produkty (Bees and their
Products) (Mauerova, Stirkova, 2002) or Vitaminy a lidské zdravi (Vitamins and Human Health)
(Uhlifova, Karel, 2001).

In terms of the second research question What phases of the project do students plan the
experiment into? the results of the analysis show the majority of projects set the experiment into the
expositional and in case of lab works into the fixating phase (Skalkova, 2007). However there is no
example of a project using experiment in the initial or diagnostic phases. Stressing connection

between the phases of education and project planning might bring some new ideas.

DISCUSSION AND CONCLUSION

The role of experiments in science education is unsubstitutable. Therefore, experiments should
not be missed even in projects, where, in addition, constitute the real activity in terms of inquiry-based
education.

By the analysis of the so far published projects in the proceedings of the student conference
(PVCH) it was found out that the authors of the projects concentrate almost entirely on information
transfer. Despite nearly a half of the published projects include a mention of experiment, it is
not always Elaboration of the projects, i.e. inventiveness in groups’ tasks, division and function of the
groups, is very upscale,and in comparison with classic education brings diversification.
Nevertheless, authors of the projects often omit development of the practical competencies. In terms
of Seymour Papert’s idea: “To gain knowledge it is necessary to roll up one’s sleeves, make one’s
hands dirty and set out working.” It is therefore necessary to include another activity besides searching

for information, their organising and presenting.

Experimenting is essential in science education so it is also put up in scientific projects. Among

others it evolves critical thinking presently considered a very important skill. Although critical thinking is
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dependent on information based on which an individual makes their decisions, assessment and
verification of these information is essential. Many of everyday situations students appear in require
these skills. One of the roles of projects should be to teach students how to make their decision based

on facts, eventually to try to verify the information, not only receive them and expand forward.

Based on the analysis of papers in 9 so far published proceedings, including experiments into
project needs to be more supported. Concrete steps may be defined on the basis of the results of the
projects analysis following the project phase theory.

Even though the method of including an experiment or a lab work into a project was divided into
several categories, there is one link among them. Regardless of a topic’s interestingness such as
making soap (Sachova, 2003) or finding the amount of vitamin C in marketed vitamin tablets (Botkova,
et al., 2009) authors offer their students elaborated experiments where their actual activity consists in
following a recipe. This naturally opposes the philosophy of experiments as an inquiry-based activity.
The only included experiments respecting its true nature were those for either a group of students or
for all the groups where the actual experimenting experience and sometimes demonstration during the
final presentation along with the experiment explanation is derived only by students’ activity. Just
possible experiments are suggested and the rest lies on the students, their own imagination and
thoughts.

Naturally, some set of rules or a task list is needed as students are not allowed to work with
some compounds such as concentrated acids or lack necessary experience in order to be able to start
with their own experiment immediately. Nevertheless, the point is development of their thinking. They

can learn about certain reactions and respecting rules and then go on with their own inquiry.

The results of the analysis in terms of the second research question revealed no project uses
experiment in the initial or diagnostic phase. Nevertheless, motivational experiment prepared either
by a teacher or a student may bring the initial motivation element. It may also serve as an element of
student group division etc. Finally, in the diagnostic phase project creators may benefit from the
complexity of experiments. To prepare a present one requires considerable effort which represents the

students’ hard work and therefore they deserve a good evaluation.

The authors of this paper hold the opinion that more effort should be made in the area of actual
inquiry in projects. It is important to draw attention to the excessive emphasis on the information site of
projects. This finding may lead towards some methodological changes in subjects focused on project-

based education in teacher preparation as well as in common school practice.
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ROCNiIKOVA PRACE JAKO FORMA PROJEKTOVEHO
VYUCOVANI
YEAR SEMINAR WORK AS A PROJECT-BASED EDUCATION
FORM

HALUZKA Milos, SIBOR Jifi
Abstrakt

Povinna ro¢nikova prace je vyhodna v automatickém zapojeni vSech studentl. Vhodné zvolené
téma projektového vyuCovani v chemii mulze rozvijet nejen mezipfedmétové vazby, ale
mU0ze zahrnovat i oblast environmentalniho vzdélavani a bliz§i poznavani regionu Prace
popisuje zkuSenosti s realizaci roCnikové prace na stfedni odborné Skole na téma ,Podminky pro
Zivot* studentkou tfetiho rodniku oboru Technické lyceum. Ukolem bylo definovat krajni Zivotni
podminky pro jakoukoli formu Zivota a mozZné schopnosti organism( pfFizpUsobit se témto extrémnim
vlivim. Na zakladé zjisténych fyzikalnich & chemickych extrém( pak bylo provedeno srovnani
s podminkami slucitelnymi s zivotem ¢lovéka. Jsou popsany vysledky, které zpracovani tohoto tématu
pfineslo, moznosti dalSiho vyuziti prace a pfinos prace pro samotnou studentku, pro vedouciho

prace a pro skolu.
Kli¢ova slova

Projektové vyucovani, roénikova prace, podminky pro zivot
Abstract

Compulsory year seminar work is advantageous in automatic attendance of all students.
Suitable choice theme of project-based education in chemistry can develops not only intersubject
coupling but subject of environmental learning adn further learning about region. This work describes
experiences with realization year seminar work in vocational school on the theme ,Life conditions® by
3rd year student of branch Technical lyceum. The goal of project was define extrame life conditions
of any kind form of life and possibilities of organisms to conform with this extreme life conditions. On
the basis of investigated fyzical or chemical extremes was executed comparison with conditions
compatible with the life of man. There are described results of compiling this theme, possibilities of

further exploiting and work’s contribution for student by herself, for work’s leader and for school.
Key words

Project-based education, year seminar work, life conditions
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uvoD

Povinna rocnikova prace je vyhodna v automatickém zapojeni vS8ech student(l, coz eliminuje
.Skute€nost, Ze projektové vyuc€ovani si doposud nenaslo své Siroké uplatnéni v naSich Skolach*
(Kratochvilova, 2003, s. 1) Moznost zak(zvolit si vlastni téma prace ma vyrazny
motivacni a aktivizani  charakter, moznost fidit si postup prace dle individualnich
potfeb rozviji a roz8ifuje Zakovy studijni a pracovni kompetence. Vhodné zvolené téma projektového
vyuéovani v chemii mdlze rozvijet nejen mezipfedmétové vazby (napf. Biopotraviny
[organické zemédélstvi potfebuje tfikrat az pétkrat vic pldy, nez konvencni]), ale mize zahrnovat
i oblast environmentalniho vzdélavani a bliZSi poznavani regionu (Zmapovani biologické rozmanitosti
potoka v blizkosti Skoly: stanoveni hlavnich vlivi na biodiverzitu, ovéfit pfedpokladany vysoky obsah

dusi¢nanu apod.).
Projektové vyucovani postavé pouze na dobrovolné Uc¢asti Zaki ma nékolik nevyhod.

Ugast na projektu znamena pro Zaky praci navic, aniz by méla pro zaky hmatatelné vyhody
(pochvala tfidniho ucitele ani pochvala feditele neni pro zaky pfili§ motivujici). UCitel musi vynalozit
mnohem vétsi usili, aby Zaky pro projekt ziskal, nem(ze mit na zaky téméfr zadné pozadavky. Pokud
maji zaci napf. problémy v jinych vyu€ovacich pfedmétech, mohou svoji u€ast na projektu kdykoliv

ukongit.

Dobre zpracovany projekt sice mlze byt odménou sam o sobé — Zak muze byt pravem hrdy na
dobfe odvedenou praci, ale tohoto stavu zak dosahne az po mnoha hodinach poctivé prace a tento

stav je témér nesdélitelny.

Ugast na projektu muze zhor$it postaveni zaki ve tfidnim kolektivu — 24k m(ze byt
oznacovan za ,Splhouna“ a ,Sprta“. Setkal jsem se se situaci, kdy téma zaka zaujalo, ale do projektu

se nakonec nezapaijil, protoze by byl jediny ve tfidé.

Projektjové vyucovani predpoklada tymovou spolupraci — Ucast vice Zakl na projektu, coz mlze

byt dalSi pfekazkou ztézuijici realizaci projektu.

VyucCujici se mlze setkat s nevolize strany kolegli, pokud se je snazi do projektd zapojit

i pfesto (nebo pravé proto), ze vedeni Skoly projektovou vyuku podporuje.

Problémem jsou ,konkurencni témata“. Napf. téma ,Srovnani letnich a zimnich pneumatik®.
Sluzba Google Search najde téméF 600 000 vysledku za méné nez jednu sekundu. Takové téma
vyzaduje odhadem 4 hodiny prace a Ize predpokladat, Zze zaci budou takova méné namahava témata

vyhledavat.

Moznost zakl zvolit si vlastni téma prace ma vyrazny motivacni a aktivizacni charakter,
nezbytnou podminkou je dostatené mnoZstvi a Siroky zabér témat. Je vhodné, aby se témata tykala
problému aktualnich a/nebo problém( regionalnich tak, aby byla témata zakim blizka a nasli si tak

snadnéji ke zpracovavanému tématu vztah.

MozZnost fidit si postup prace dle individudlnich potfeb rozviji a rozSifuje Zakovy studijni
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a pracovni kompetence. Pokud se podafi Zaka zaujmout a neni na né&j vyvijen nadmérny natlak, je
ochoten pracovat pfiméfenym tempem vyrazné vice nez je jeho povinnost (napf. je ochoten pracovat

i 0 prazdninach).

Nékolikrat jsem se setkal stim, Ze se mi podafilo Zaky pro projekt zaujmout, Zaci zac€ali na
projektu pracovat, ale svoji ¢innost pfed€asné ukoncili, nebot’ precenili své sily a od projektu ustoupili

kvuli zlepSeni studijnich vysledkd v béznych Skolnich pfedmétech.

PRIKLAD VEDENE ROCNIKOVE PRACE
Prace sleény Andrey Homolkové - PODMINKY PRO ZIVOT
Posudek na praci Stfedoskolské odborné &innosti vypracovany v Brné dne 12. bfezna 2009
Mgr. Jifim Siborem, Ph. D., PdF MU Brno:

,Cilem prace sleény Andrey Homolkové bylo definovat krajni Zivotni podminky pro jakoukoli
formu Zivota a mozné schopnosti organismG pfizpusobit se témto extrémnim  vlivim.
Na zakladé zjisténych fyzikalnich ¢i chemickych extrém( provedla ve vétSiné kapitol také srovnani

s podminkami slucitelnymi s Zivotem ¢&lovéka.

Jedna se o komplexni praci kompilacniho charakteru, ktera postihuje celé pfedmétné téma. Je
mozné ji povazovat za ucelené a a¢ struéné, tak pregnantné podané dilo. VeSkeré kapitoly jsou po
odborné strance zpracovany velice Uspésne; bez nepfesnosti a chyb. autorka nejprve charakterizuje
vybranou podminku (jev, vlastnost) na organismech schopnych Zzivota v uvedenych extrémnich
podminkach. To pak slouzi jako vychodisko pro srovnani se standardnimi i/Ci krajnimi moznostmi
existence Clovéka za uvedenych podminek. Takové uspofadani jednotlivych kapitol prace povazuiji za

logické.

Autorka prokazala schopnost nejenom orientace v odbornych pramenech, ale také schopnost
tyto patfiéné utfidit, provést jejich kritické zhodnoceni a vyvodit patficné zavéry. PredevSim se tak

oprostila od moznych nedostatkt a chyb, které byly vyvolany riznorodosti pouzitych materiald.

Praci je mozné vytknout snad jen nékteré nedostatky formalniho charakteru. autorka ne vzdy
pouziva jednotky Sl, cizi nazvy obsahuji obCas chyby nebo jsou zbytecné a ku skodé prechylovany.
Také nazev v anglickém jazyce by byl lepsi ve tvaru ,Life Conditions®. Estetické zpracovani
koresponduje pravdépodobné s vékem autorky — napf. zarovnavani na stfed Ci velikosti obrazku

neni zrovna klasické a uz vibec ne konzervativni.

Mohu konstatovat, Ze pfes komplexnost zvoleného ukolu, se sle€na Andrea Homolkova dokazal
ve vSech oblastech s pfehledem orientovat a dosahla velmi dobrych znalosti a patfiéného usudku jak

se studovanymi pojmy a ziskanymi informacemi nalozit a provést patfi¢né srovnani ziskanych dat.

Dovoluji si tedy praci, vypracovanou v ramci StfedoSkolské odborné ¢innosti, sleCny Andrey
Homolkové, vzhledem Kk jejimu pracovnimu vykonu pfizpracovani, systemati¢nostia peclivosti,

povazovat za nadmiru vhodnou pro u€ast v soutézi.”
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PODMINKY PRACE

Sle¢na Andrea Homolkova zpracovavala praci pfiblizné 9 mésicl. Prace zacala na konci
Skolniho roku 2007/2008 vybérem tématu a vypracovanim planu prace. Jiz béhem letnich
prazdnin Andrea samostatné vyhledavala fyzikalni ¢&i chemické extrémy pro rGzné druhy
organismu a ¢lovéka. Béhem 1. pololeti Skolniho roku 2008/2009 dochazelo k pravidelnym
konzultacim ke zjisténym udajlm, jejich vyhodnocovani, upfesfiovani a pfipadné korekce dalsi prace.
Na zacatku bifezna 2009 byla prace odevzdana ve finalni verzi. Byl vypracovan posudek Mgr. Jifim
Siborem, Ph. D. z PdF MU, préace byla pfihlasena do soutéze SOC. Z okresniho kola ve znojmé prace
postoupila do krajského kola v Brné.

Diky své rognikové praci a jeji prezentaci na okresnim a krajském kole SOC a prezentaci na
seminafi na katedie chemie na PdF MU si studentka zdokonalila své prezentacni dovednosti.
Pfestoze z krajského kola socC prace nepostoupila, vzbudila u odborné
komise zajem a jedna z komisafek si ji vyzadala pro pouziti ve vlastni vyuce. Rocnikova prace

studentky Andrey Homolkové je zakladem nyni zpracovavané bakalarské prace na stejné téma.

Na na$i Skole jsou roCnikové prace povinnou soucasti osnov 3. ro¢niku oboru Technické

lyceum a od tohoto 8kolniho roku i oboru Ekonomika a podnikani.

Roénikové prace maji pfinos nejenom pro zaky, ale i pro $kolu. Zaci reprezentovali nasi $kolu
v soutézi SOC, ve které jsme nékolikrat postoupili do krajského kola, v soutézi ENERSOL postoupili
nas zak mezi 11 nejlepsich z JmK. Tyto vysledky pomahaji pfi prezentaci Skoly pfed vefejnosti a pfi
naboru dalSich zaka.

Snazim se zaklm nabizet Sirokou $kalu témat. Pfevazuji témata tykajici se chemie (stanoveni
obsahu téZzkych kov( v houbach v okoli $koly/bydlisté, SloZeni vyrobkl pro domacnosti a funkce
jednotlivych latek v nich. Napf.. Mydlo),ale nabizim i tématazoblasti energetiky
(Biopaliva - vyhody a nevyhody), historie (Aktivni latky obsazené v pfipravcich pouzivanych v lidovém
|&Citelstvi a magii a jejich ucinek. (steroidni glykosidy apod.), managementu (Efektivita vyukové
¢innosti Pedagogické fakulty MU (Pedagogickou fakultu MU absolvuje (stuperi Mgr.) pfiblizné

40 % studentl zapsanych v 1. ro€niku) atd. Nabidku témat neustale rozsifuiji...

Za jistou formu projektového vyuCovani by se dala povazovat povidka ,Véda pro zivot
v 21. stoleti“, se kterou zvitézila naSe zacka v celostatni soutézi vyhlaSené loni v ramci Tydne
védy a techniky.

DUVODY VOLBY TEMATU NA ROCNiKOVOU PRACI - VYJADRENi ANDREY HOMOLKOVE

JiZ od zakladni Skoly mezi mé oblibené pfedméty patfila matematika a chemie. Na stfedni Skole
jsme si méli vybrat jeden z pfedmétd, u kterého bychom se chtéli zabyvat problematikou. Pro mne byl
opét asi nejzajimavéjSi pfedmét chemie anavic mi Mgr. Milo§ Haluzka vybral téma, ktera je
velice zajimavé a je mozno ho vypracovavat porad vice do hloubky. On sam mi také velice pomahal
s projitim materiald, hledani novych informaci, a postupného dosazovani textu a faktd. Po dokonceni

ro¢nikové prace jsme se pokusili praci poslat do dal8ich soutéZi, kde méla celkem uspéch. | u téchto
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soutéZi mi pan magistr pomahal.

Nyni studuji vysokou 8kolu a moje bakalafska prace je opét z oblasti chemie, kde bych chtéla

navazat na svou praci ze stfedni Skoly, opét pod vedenim pana Haluzky.

Myslim, Ze jak vybér oboru, tématu, i vedouciho pro mne byl vice nez dobry. Nejen z divodd,
Ze mi neustale pomahal s rznymi informacemi, ale také s tim, ze mi nebylo dovoleno praci délat ,na

posledni chvili“ a tak se prace celkem povedla (dle mého nazoru).

DISKUSE

I.  Pluckovaakol. v kapitole 3.4 Nejcastéj§i typy realizovanych  projektl
na zakladnich a stfednich $kolach v monografii PRACHAR, Jan et al. Projektové vyuka ve $kolstvi.
Kunovice: Evropsky polytechnicky institut, s.r.o., 2011. uvadi definici projektového vyu€ovani Citajici
10 bodl. Setkal jsem se se zdUrazfiovanim rozdilu mezi ,projektovym vyucovanim* a ,integrovanou
tematickou vyukou“a pozadavkem, aby tyto terminy nebyly zaménovany, prestoze Pluckova a kol.
uvadi v kapitole 3.5 Realizujeme skute¢né projektovou vyuku? (Prachaf, 2011), ze ,ani

jedna z uvedenych metod neni lepSi €i horsi*.
ZAVER

Ugelem projektového vyudovani je dle mého nazoru predev$im probudit zajem 2ak( bez ohledu
na téma C&i precizni pojmenovani formy prace (projektové vyucovani, zakovska prace...), coz
vzdy znamena pro uditele i zaky praci navic, a spiSe nez pfilisSné Ipéni na terminech a definicich, by
bylo vhodné Zzaky a uditele vice podporovat (napf. oficialnim zanesenim pozadavku na projektové

vyuCovani/zakovské projekty do kurikula apod.). Je téz nutné zabranit, aby byla jako ro€nikové prace
pfijimana dila typu ,CTRL+C a CTRL+V".
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TAJEMSTVI VODY
THE MYSTERY OF WATER

KOHLEROVA Veronika
Abstrakt

Nedilnou soucasti projektového vyu€ovani v chemii by mél byt experiment. V sou€asné dobé se
od néj v8ak v ¢eskych skolach ustupuje. Jednim z argument(l, pro¢ nedélat pokusy, je nedostatecné
vybaveni 8kolnich laboratofi. Tento problém mohou vyfeSit soubory pomucek s metodickymi
pFiruckami, které jsou v CR dostupné. Jednou z nich je pomuicka Tajemstvi vody od spole&nosti

Veolia. Ve spolupraci se spole¢nosti bude pomucka doplnéna o navrh projektu pro zS i SS.

Kli¢ova slova
Projektové vyucovani, voda, experiment, uéebni pomucka,

Abstract

An integral part of project education in chemistry should be an experiment. But today it is in
Czech schools in remission. One of the arguments for not doing experiments is the lack of equipment
in school laboratories. This problem can be solved with teaching aids with methodological manuals
which are available in the Czech Republic. One of them is the teaching aid Secret of water from Veolia
Water Company. In cooperation with the company will be to the teaching aid add a project for
primary and secondary schools.

Key words

Project based education, water, experiment, teaching aid
uvoD

Béznou praxi pfi pfipravé projektl je, ze autor nejprve vytvorli projekt a poté ho testuje,
pfipadné zjistuje, zda je na Skolach pro dany projekt dostatecné vybaveni. To se tyka predevsim
experimentl zafazenych do projektu a vybaveni k nim potfebného.

Pokusili jsme se pfi pfipravé projekiu vydat opacnou cestou. Vysli jsme z uéebni pomucky
Tajemstvi vody, ktera jiz existuje. K této pomucce nyni vytvaiime projekt. K projektu budeme vyuzivat
nejen pomucky a chemikalie obsazené v souboru, ale také metodické pfirucky a pracovni seSity pro
Zaky, které popisuji jednotlivé pokusy.
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SKOLNIi EXPERIMENT

Jak jsme jiz naznaCili je experiment dllezitou soucasti nejen projektového vyucovani, ale
celkové vyuky chemie. A to pfedevsim proto, Ze je experiment zakladnim zdrojem poznavani v chemii
jako pfirodni védé (Skoda, Doulik, 2009). Skolni pokus je pro 2Zaky cestou empirického
poznani a zarovefi moznost poznavani prace pfirodovédcl. Napomaha snizit abstrakci chemickych
déju, a pokud je spravné zarazen, plsobi jako silny motivacni prvek ve vyuce. Jedna-li se o zZakovsky
experiment, dochazi i klepSimu zapamatovani latky, jelikoz co si Zaci sami vyzkousi, to si

Iépe zapamatuiji.

Bohuzel se v sou€asné dobé vyskytuje experiment ve vyuce stale méné a to hned z nékolika
dlvodd. Kromé strachu uciteltl z experimentovani, nezajmu o pokus nebo €asovych problém( sem

patfi také nedostatecné vybaveni chemickych kabinetl nebo jejich Uplna absence ve skole.

DalSim problém muzZe nastat i v pfipadé, Ze se pokusy provadi. Pokud se tedy jedna o pokusy
efektivni nebo takzvané pokusy pro pokusy. Jde o takové pokusy, které jsou zafazovany proto, aby
zaky zaujaly, ale nezapadaji do uciva, pfipadné nejsou spravné vysvétleny a zaci siz takovych

experimentd neodnesou Zadné nové poznatky.

U vétsiny téchto problém( se musi zacit s feSenim u samotnych ugitell. Problémy s vybavenim
kabinett v&ak mohou $koly fesit pomoci pomticek, které existuji v Ceské republice. Né&které z nich
dokonce feSi i absenci chemického kabinetu, jelikoz jsou umistény v plastové bedynce, ktera je

skladna a Ize ji jednoduse prenaset.

UCEBNi POMUCKA TAJEMSTVi VODY

Tajemstvi vody je uéebni pomlcka, ktera je vyrabéna a distribuovana spole¢nosti Veolia Voda.
Tato pomucka byla zdarma distribuovana do zakladnich $kol v regionech, ve kterych tato spole¢nost
pusobi. Je uréena predevsim pro 4. - 9. roéniky zakladnich $kol a odpovidajici ro¢niky osmiletych

gymnazii, Ize ji ale vyuzit i v ostatnich roénicich zakladnich i stfednich skol.

Obr. 1: Kuffik Tajemstvi vody, ukadzka moznosti poskladani vS§ech pomtcek do kuftiku, zdroj: http://www.vodnikufrik.cz/,
10. 4. 2012.
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Souprava Tajemstvi vody je ulozena v plastovém kuffiku (obr. 1), ktery obsahuje, jak plastové
chemické nadobi, které je pro Zakovské experimenty vyhodnéjsi, nez klasické sklenéné, tak
i chemikalie potfebné k pokusum. Jeji souc€asti jsou i dalsi pomucky jako filtry, olovnice, provazek,
indika¢ni papirky tvrdosti a indikaéni papirky pH. Souprava obsahuje také metodickou pfFiru¢ku pro

ucitele a pracovni seSity pro zaky (obr. 2).

V pracovnich seSitech jsou velmi pfehledné uvedeny jednotlivé pokusy. U kazdého pokusu jsou
uvedeny pomlcky a pfesny postup, ktery je doplnén nazornymi ilustracemi. Je zde i prostor na
poznamky, kam si mohou Zaci poznamenavat sva pozorovani a zaveéry. Cely pracovni sesit pro Zaky je
barevny s mnozstvim obrazkl i ndazornych nakresl aparatur. Metodicka pfiru¢ka pro ucitele obsahuje

nejen samotné postupy pro pokusy, ale i vysvétleni a feSeni k uloham (obr. 3).

16

Filtrovani
' Spinavé vody
Pomiicky
. Postup

3 odmérné
vélce 1 PFiprav si dva filtry 4 Nalij 200 ml vody do
3 ndlevky podle ndvodu na zacatku odmérky. Spachtli pridej 2
g‘mf’ka seditu. Na kazdy miry hliny, pomoci kapétka
kapal:o ndm(«‘rny‘ vilee @& =" 1 kapku |_mtruvin‘.’lkaé—_
Zpachtle dej nalgvku. Do &= \#4> ho barviva a zamichej.
pisek dvou ndlevek K
Stérk umisti filtr. 5 Smés nalij na $térk.
aktivni uhli Zapi$ si svd pozorova-
hlina 2 Naplii dvé ni. Nalij na pisek smés,
(nasbire] si sam)  pg1evky do 3/4: j i
potravindfské o i Do
B Jjednu piskem, S &

druhou aktivnim si 8V pozorovi £

uhlim. Treti nélevku prefiltrovanou pres pisek

bez filtru napln do 3/4 nalij do stiedu na aktivni

Stérkem. uhli. Zapis si své pozoro-

véni.

3 Vycisti Stérk, pisek a ak-

tivni uhli pfiddnim 40 ml 6 Vytisti jako predtim

vody do kazdého odmérné- | $té isck a aktivni uhli

% ho vilce. Filtrovanou vodu | a nakonec uloz zpitky do
KO|Obeh wylij. jejich nédob.
vody
- P, |
2)
SN
Prohlédni si ety

obrazek anaidi - ZJiISth

ho na plakatu.
s~ Pro¢ musime $etfit pitnou vodou?

24 Metodicka prirucka

Obr. 2: Navod k pokusu Filtrovani Spinavé vody Obr. 3: Hlavni strana metodické pfirucky pro
z pracovniho seSitu pro zaky, zdroj: Pracovni seSit ucitele, zdroj: Metodicka pfirucka Tajemstvi Tajemstvi
vody vody.

Kromé téchto pomucek a pfiru¢ek existuji dalSi doplnéni, ktera byla vydana zvlast. Jedna se
o0 DVD a pracovni listy. Na Skolach, které pouzivaji u€ebni pomuicku Tajemstvi vody, jsme provedli
dotaznikové Setfeni, ve kterém jsme zjiStovali, zda a jak Casto ucitelé pomucku pouzivaji, které
pokusy provadéji a v jakych typech vyu€ovacich hodin ho vyuzivaji.

Bylo zjisténo, ze ucitelé vyuzivaji pomucku v pfedmétech chemie, fyzika a pfirodovéda a kromé
klasického vyu€ovani vyuzivaji pomucku i pfi laboratornich cvicenich, pfi projektovych dnech, na
krouzcich nebo na Skolach v pfirodé. Déle jsme zjistili, Ze jsou vyuZivany prfedevSim kratkodobée
pokusy.

Abychom vyuziti pomucky v projektovém vyu€ovani zpfistupnili vétSimu poctu ugitell, rozhodli
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jsme se pomucku rozsifit o navrhy projektu, které by byly vhodné, jak pro zakladni, tak i stfedni Skoly.

PROJEKTOVE VYUCOVANI

Projektové vyucovani je vyuCovani zalozené na projektové metodé. Jedna se o vyulovaci
metodu, v niZ jsou zaci vedeni k samostatnému zpracovani urcitych projektl a ziskavaji zkusenosti
praktickou c&innosti a experimentovanim. Je odvozenaz pragmatické pedagogiky a principu
instrumentalismu, rozvijené J. Deweyem, W. Kilpatrickem aj. Jedna se o jednu z nejvyznamnéjSich
metod podporujicich motivaci zakl a kooperativni uéeni. Projekty mohou mit formu integrovanych
témat, praktickych problém( ze Zivotni reality nebo praktické ¢innosti vedouci k vytvofeni néjakého

vyrobku, vytvarného &i slovesného produktu (Pricha a kol., 2003).

Definici samotného projektu mizeme najit velké mnozstvi. A¢koliv kazdy autor pouziva svou
specifickou definici projektu, maji vSechny definice spole¢né rysy. Pfedev§im se vSude muizeme
docist, Ze projekt je podnikem zaka, ktery sleduje urcity cil a Ze za tento cil Zak pfevzal odpovédnost.
VétsSinou je také zminovana spojitost se Zivotni realitou a blizkost se Zivotem zakl. Vyberme alespori
nékteré z téchto definic. Vaclav Pfihoda vnima projekt jako seskupeni problém a fika, Ze probléma
se vyuziva pfi metodé projektové. Projekt je vlastni podnik zaku, ktery dava vyucovani jednotny
cil a pfispiva k jeho Zivotnosti. Projekt pfedstavuje koncentrované ukoly zahrnujici organicky stmelené
ugivo z rGznych ptedmétil nebo pouze z téhoz pfedmétu (Pfihoda, 1936). Svec a Manak definuji
projekt jako komplexni praktickou ulohu (problém, téma), spojenou se zivotni realitou, kterou je nutno
fesit teoretickou i praktickou &innosti, ktera vede k vytvoreni adekvatniho produktu (Marak, Svec,
2003). Kratochvilova projekt vnima takto: Projekt je komplexni tkol (problém), spjaty s zivotni realitou,
s nimz se zak identifikuje a pfebira za néj odpovédnost, aby svou teoretickou i praktickou innosti
dosahl vysledného zadouciho produktu (vystupu) projektu, pro jehoz obhajobu a hodnoceni

ma argumenty, které vychazeji z nové ziskané zkuSenosti (Kratochvilova, 2006).

NAVRH PROJEKTU

Jak uz nazev pomucky napovida, mél by projekt byt zaméfen na vodu. Voda je velmi obsahlé
téma, a to nejen proto, ze nas vSechny obklopuje a nemizeme bez ni zit, ale také proto, ze s ni kazdy
den pfichazime do styku v mnoha situacich. Toto téma je také velice interdisciplinarni a ve Skole se
s nim zaci setkavaji v mnoha prfedmétech, jako je chemie, fyzika, pfirodopis, zemépis nebo vychova
ke zdravi. Diky Sifi tohoto tématu je mozné vytvorit projekty, jak pro zaky na zakladni Skole, tak pro
zaky na skole stfedni. Uz kazdé malé dité vodu zna a s pfibyvajicim vékem se o ni dozvida, ¢im dal
tim vice informaci. Pokud budou tedy jednotlivé projekty spravné nastaveny, pfinesou zakim praveé

nove poznatky, které jim budou prospésné nejen ve Skole, ale pfedevsim v Zivoté.

Téma voda nalezeme také v Rdmcovych vzdélavacich programech a to na nékolika mistech. Ve
vzdélavacich oblastech Clovék a jeho svét a Clovék a pfiroda, kde se objevuje ve vzdélavacich

oborech Chemie a Pfirodopis, ale také v prdfezovém tématu Environmentalni vychova.

Celé téma bude rozdéleno na dilci témata, ke kterym budou vybrany vhodné pokusy ze

soupravy Tajemstvi vody, a ktera budou dale doplnéna o dalSi pracovni materialy. Témito dilimi
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tématy bude napfiklad: Voda zaklad Zzivota, kolobéh vody, nebezpetna voda (pfirodni
katastrofy, znecisténa voda), ¢isténi vody, Maji vSichni dostatek vody? (nedostatek vody v jinych

Castech svéta), voda jako dopravni prostfedek a dalsi.

Diky moznosti vybéru z jednotlivych dil€ich témat a jejich Upravé a moznosti pfizplsobeni jejich
obsahu, jsou dil¢éi témata vhodna pro r(izné staré zaky a pro kazdou tfidu. Rozdélovani témat mize
probihat jednou ze tfi variant. Vybér mlze byt ponechan zakdm, tak Ze si kazda skupina zvoli téma,
pro v8echny skupiny a to v zavislosti na probirané latce. Dalsi mozZnosti je, Ze ucitel nebo sami Zaci

vyberou jedno dili téma, které dale rozdéli na mensi celky, které vypracuji jednotlivé skupiny.

Jelikoz je projekt variabilni je ho mozno provadét jako projekt Skolni i domaci. Velikost
pracovnich skupin je zavisla na véku zak(. Mladsi Zzaci budou pracovat ve skupinach po
tfech, zatimco starSi po péti. Diky tomu se zZaci s pribyvajicim vékem uci postupné spolupracovat ve
skupinach. Délka projektu je také variabilni, maze se jednat o kratkodoby, stfednédoby nebo

dlouhodoby projekt. Dlouhodoby projekt je také mozné doplnit o exkurzi.
ZAVER

Vyuziti uéebni pomlcky Tajemstvi vody pro projektové vyucovani je velmi vyhodné proto, Ze
obsahuje potfebné pomicky a chemikalie, ale také navody pro jednotlivé pokusy, které jsou velmi
dobfe vyuzitelné pro projektové vyuéovani. Jelikoz tuto pomucku jiz vyuziva mnoho uditeld, mohou se
diky rozsifeni pomucky o materialy k projektovému vyucovani ¢astéji vénovat této formé vyucovani at
jiz pravidelné nebo alespori v nékterych pfipadech.
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A NAUCI SE VUBEC NECO?
AND WILL THEY LEARN ANYTHING?

VONASEK Martin, RUSEK Martin
Abstrakt

Na Gymnaziu Hladnov byl ve S3Skolnim roce 2011/2012 uskuteénén pokus o vyuZiti
kolaborativnich a kooperativnich pFistupt v projektovém vyucovani. Pfedmétem
ukazek z realizovaného projektu bude vedle porovnani kolaborativnich a kooperativnich pfistupu
i sledovani efektivnosti konkrétnich pracovnich postupll. Pfispévek se proto nejprve zaméfi na
teoretické a nasledné praktické roviny projektu.

Hlavnim cilem je sledovani naplnéni kolaborativnich a kooperativnich pfistupl v projektové
vyuce -tj. co sez kooperace podafilo realizovataco Ize naopak,z Ffady ridznych davodd,
povazovat za ,setrvani* v mezich kolaborace. Druhym cilem pFispévku
je zjistovani ziskanych znalosti a dovednosti pfi projektové a ,klasické® vyuce s ohledem na efektivni
vyuziti ICT a nasazeni kolaborativnich/kooperativnich pFistupld. Problémem ,méfeni“ je otazka jak
hodnotit nabyté kompetence/dovednosti. V této souvislosti je nazev ¢&lanku vybidnutim k diskuzi

o efektivnosti a cilech projektové vyuky na stfedni Skole.
Klicova slova

Kolaborace; kooperace; $kolni projekt, ICT
Abstract

At the Gymnasium Hladnov in the school year 2011/2012, an attempt to use collaborative and
cooperative methods in the project class was made. The paper isat first focused on the
theoretical and practical levels of the realised projects. The main objective is to monitor compliance
with the collaborative and cooperative approaches in project-based learning - i.e. what aspects of the
cooperative approach were managed to implement and what on the contrary stays within the limits of
its collaboration. The second objective of the paper is to discuss the issue of measuring
knowledge and skills acquired during the project and "classical" education with regards to the effective
use of ICT technology.

Key words

Collaboration; cooperation; school project; ICT
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uvoD

Clanek Vyuka dé&jepisu podle névrhu alternativni verze vzdélavaciho oboru Déjepis na
Gymnaziu Hladnov v Ostravé (Vonasek, Franc, 2011) nabizel ivodni pohled na realizaci alternativniho
pfistupu ve vyuce v jednom rocniku a hledal rezervy v didakticko-metodické Casti. Tento pfispévek je
ukazkou projektu podporovaného online prostfedky. PfestoZze neni pfirodovédné zaméfen, autofi se

domnivaji, Ze obecna pravidla pro online podporu projektu jsou univerzaini.

Situace je tak podobna jako u v sou€asnosti moderni MOOC (Masivni online oteviené kurzy).
V téchto kurzech se uplatfiuje konektivismus (connectivism), teorie uceni se v siti popsana
Siemensem a Downesem. Se skupinovou praci jedincl (nejen) v siti souvisi pfistupy délené
podle aktivity jedincl ve skupinach: kolaborace a kooperace - ty budou dale v textu

vysvétleny a doloZeny pfiklady z realizace projektu.

JelikozZ jde o problematiku pomérné novou, je v sou€asnosti hojné rozebirana a to nejCastéji na
riznych blozich a odbornych socialnich sitich (LinkedIn). V tomto pfispévku budou uvedeny odkazy
na jednotlivé nazory v této oblasti, které budou dale doplnény postiehy z vlastni organizace online
podpory projektu. Pfispévek je proto rozdélen na dvé &asti. V teoretické Casti je pozornost vénovana
struktufe a pojeti celého projektu z hlediska kooperace, zpusobu plnéni jednotlivych Ukoll a vysledné
evaluaci vystupl. Prakticka ¢ast je podpofena videotutoridlem prostfedi, ve kterém se cely projekt

odehraval.

TEORIE PRISTUPU K PRACI JEDINCU (V SIiTI)

S pfichodem internetu se zagina prosazovat vzdélavaci smér oznaovany jako konektivizmus
(viz Siemens, 2005; Downes, 2007; Siemens, Downes, 2012). V konektivistické teorii se rozlisuji
kooperativni a kolaborativni pfistupy. Ty Ize popsat na rozdilném zpUsobu vytvareni pracovniho tymu
zaka. ,U kooperace ma kazdy zak v tymu svou nezastupitelnou roli, je zodpovédny za svou ¢ast
prace a mize byt i samostatné hodnocen. Je zde ale realné nebezpeci, Ze pfi selhani nékterého ze
¢lend tymu nebude Ukol jako celek splnén®, naopak ,Kolaborativni skupina ma jiné vlastnosti. Na
plnéni Ukoll pracuji vSichni dohromady. Diskutuji nejvhodnéjsi postup, stfidaji a doplriuji se v praci na
vystupech, vzajemné svou praci pfipominkuji a za vysledek nesou spole¢nou odpovédnost® (Brdicka,
2011a). Oba pristupy se Casto vzajemné prolinaji. Je tak obtizné mezi nimi urcit pfesné hranice.
Podobné charakterizuje pojmy collaboration a cooperation ve svém c¢lanku prikopnik konektivismu
Stephen Downes a zdlraziiuje roli sité, kde jednotlivec zdstava autonomni/anonymni casti sité
(Downes, 2010).

Prvotni cile pfi strukturovani projektu formou kooperace Ize stru¢né charakterizovat v nékolika

bodech (srov. Downes, 2010):

1. Co nejvice zapojit zaky do samostatné prace, kterda bude z velké &asti probihat mimo
klasickou vyuku;

2. Motivovat 2aky k sebevzdélavani v ramci tfidni a sitové komunity;

3. Motivovat zaky k vyuziti raznych ICT nastroju;
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4. Poskytnout zakiim co nejvétsSi moznou miru samostatnosti pfi vyhledavani zdroja a informaci
potfebnych k vypracovani ukold.

5. Na zakladé Bloomovy taxonomie sestavit sled kroku, které by splfiovaly naplnéni taxonomie
v praxi a rozvijely klicové kompetence.

Ucelenou pfedstavu o rozdilech kolaborativniho a koooperativniho pfistupu, ktera slouzila také
jako voditko projektem pro jeho tvlrce je nasledujici tabulka (Tab. 1).

jedinec zavisly na zajmech a jedinec se zapoji, ma-li zajem a je-
potrebach skupiny li schopen

odlisny nazor akceptovan, kazdy
jedinec se angaZuje za
individudlnich podminek

ocekava se stejny nazor jedincu
zapojenych v riznych aktivitach

zretelné oddéleni ¢lent od
neclend, cela rada zdroju,
vystupl atp. dostupna pouze
clentim

hranice mezi éleny a necleny
nezretelnd, existuje moznost
pouze ¢asteéného zapojeni

relativné rovnopravné postaveni
¢lent sité, moZnost propojeni
kazdého s kaidym

informace $ifeny z centra smérem
k nizsim slozkam skupiny

Tab. 1, zdroj: Mikolas (2011)

Projektové vyucovani se od klasické vyuky li§i mimo jiné dirazem na spolupraci Zakd. Ta podle
Downese (2011) mUze probihat ve dvou uUrovnich uvedenych v tabulce 1. Tyto Urovné budou v dal§im

textu porovnavany a vztahovany k popisovanému skolnimu projektu.

Jak naznacCuje Rusek (2011), uplatnéni kooperativniho pfistupu je ve Skolnim prostiedi
zakovo plsobeni v kooperujicim prostifedi. Jde o aktivitu pro star§i a na tento styl vyuky zvyklé Zaky.
S volnou praci v siti souvisi otazka bezpecnosti zaka ve spolupraci s pomérné anonymnimi koncovymi
uzivateli internetu. V popisovaném projektu se vsak jednalo pouze o kooperaci v ramci Skolni tfidy,
tedy neuplnou kooperaci.

V neposledni fadé situaci zhorSuje také svazanost tematickymi plany. Jelikoz kooperativné
ladénou praci zaku nelze pfilis usmérfiovat, nachazi tento zpisob uplatnéni spiSe u dlouhodobéjsich
projektl. Nabizeji se celé bloky uciva napf. v biochemii. Témata mohou zaci zpracovavat delSi

dobu a vyslednou prezentaci a zpracovanim vystupu i pro ostatni zaky pIni tematicky plan ucitele.

Koordinace x autonomie

Vzhledem k tomu, Ze kratko nebo stfednédobé Skolni projekty jsou nejCastéji urceny zakim
jedné ftfidy, ro€niku nebo Skoly, nelze v tomto sméru mluvit o kooperaci/autonomii. Jedinec je zavisly
na potfebach idealné &tyf nebo péti ¢lenné skupiny zakh (srov. Svarcova, 2005). V tomto ohledu tak
vychazi projektové vyucCovani ve Skole nutnéz kolaborace. Projekty je mozné koncipovat
kooperativné za kontroly doby trvani projektu. Problematické by bylo obsahnout pfedem vytyéenou

¢ast uciva, pokud se jinak na Skole vyucuje klasickym zplsobem.
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JelikoZ jde o Skolni vyu€ovani, bylo na pocatku projektu potfeba domluvit pravidla, podle nichz
se skupina ubirala k cili. Jedinec byl tedy nucen zapojit se bez ohledu na to ma-li zajem nebo je-li
schopen. Nejvétsi pfekazkou kooperativni metody v ramci koordinace/autonomie je otazka hodnoceni.
U kooperace ma kazdy zak v tymu svou nezastupitelnou roli, je zodpovédnyza svou d&ast
prace a muze byt i samostatné hodnocen (Brdicka, 2011a). Individualni hodnoceni Zaka a nejen
skupiny bylo v projektu mozné ¢astecné sledovat i v prostfedi google sites (ve kterém Zaci pracovali)
na zakladé statistiky jednotlivych pfihlaseni. Pro detailngjSi sledovani Cinnosti Zaka je ale vhodnéjsi
e-learningové prostfedi napf. Moodle. V praxi pfevladalo hodnoceni Zaka na z&kladé skupinového
vysledku, coZ nelze povazovatza kooperativni pfistup aje potfeba sledovat dalSi mozZnosti

individualniho hodnoceni zaka.)

Jednota x diverzira

PfestoZe podle rozliSovani koordinace a autonomie byl v projektu vyuzZivan spide kolaborativni
pFistup, z pohledu jednoty ¢&i diverzity je situace odliSna. Kazdy d&len hgjil vlastni zajmy
pozice/funkce/aktivity, které si pfedem vybral - (a) vyhledava zdroje, (b) zpracovava zdroje a vytvafi
citace, (c) pfipravuje zavéreCny vystup atd. Vzhledem k tomu, ze pinéni konkrétni funkce nebylo
pfesné stanovené a ze kazda skupina mohla stanovit jiné funkce podle zajma ¢lend, Ize mluvit
o “individualnich” podminkach. Tento pfistup pak odpovida poZzadavkim na co nejvétsi autonomii zak
vramci  projektu (viz napf. Bene§, Pumpr, 2002). Zapotfebi je zdlraznit svobodu
vybéru zdroju a materialQ, se kterymi Zaci pracovali, coz vnaselo do prace dalsi prvky individualizace.
V konektivistickém pojeti je udici se zak zodpovédny za vlastni vybér informaci. Neni to pfipad, kdy
ucitel ¢i nékdo jiny ze Skoly pfedklada pripraveny balik informaci. Zde si sam Zak hleda a rozhoduje,
co ¢ist, a co ne (Downes In Rusek, 2011). Zadani dil¢ich Ukolt projektu umoznovalo Zakim vybirat
vhodné zdroje podle vlastniho uvéaZzeni. Rada zaki se nespokojila s prostfedim wikipedie, které
pouzivali pouze jako rozcestnik k dalSim a kvalitnéj$im obsahim. Definovani jednotlivych ukold vedlo

zaky k pochopeni nutnosti relativizovat kvalitu zdroja a hledat fundované;j$i obsahy.

Uzavienost x otevienost

Zaci umistovali diléi vystupy projektu na stranky Google Sites, kde byly formou odkazu
pFistupné v&em zajemctim (i mimo $kolni tfidu). Clenové rdznych tyma také vyuzivali vystupy svych
spoluzakl. Projekt tak Ize chapat jako otevieny. Vé&tSi otevienosti Ize dosahnout spolupraci zaku
napfi¢ tfidami a jednotlivymi hodinami déjepisu i jinych pfedmétl. Pravé zde se nabizi velka moznost
posunout vzdélavani na stfednich Skolach k stirani hranic pfedmétu, mezipfedmétové spolupraci:
Nebudou rozmazany jen hranice mezi pfedméty, dochazi dokonce k setfeni hranice mezi $kolami.
Nabizi to zakim moznost komunikovat s vétsim mnoZstvim dalSich Zaku a ucit se ocenit pravou

rozdilnost, ktera charakterizuje spole¢nost (Downes In Rusek, 2011).
Distribuce x Konektivita

Realizace projekiu zaky probihalaz velké miry mimo Skolu a funkce ucitele byla spise

moderujici. Proto dochazelo k Upravé projektu za “béhu” a s ohledem na moznosti zaka. UCitel nemél
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rozhodujici vliv na fizeni, zaroven ale zaky terminoval a kontroloval pInéni ukolu (viz Brdicka, 2011a).
V ramci distribuce/konektivity Ize vyrazné posilovat motivaci zakl k samostatné praci a to zapojovanim
socialnich siti, nastroji webu 2.0 a nebo cCinnosti aktivniho zaka, ktery ve tfidé prevezme dohlizeci
roli. Z&kdm &asto stadi ukézat mozZnosti riznych formulafd a dotazniki, popfipadé je konkrétnim
Ukolem pfimét k vyuZiti google formulafe. Vysledkem je kvalitni dotaznik zjiStujici znalost o daném
tématu v celé tfidé. V této oblasti navic dochazi k priniku s Ceskym jazykem, jelikoz formulace
jasnych otazek, které spoluzaci pochopi, zakim ¢asto zpusobuje problémy.

HODNOCENIi PROJEKTU

Hodnoceni projektl je celkové vnimano jako problematicka ¢ast. Ucitelé spravné citi, ze nelze
Zaky jiz v avodu projektl — volné, tvarci prace — svazovat znamkovanim. Ucitelé ovSem, zvlasté jedna-
li se o projekt dlouhodoby, potfebuji Zaky znamkovat. Hodnotit je zapotfebi nejen obsahovou
slozku, ale | spolupraci, komunikaci, schopnost fesit problémy nebo schopnost pracovat ve skupiné
(PBL, 2005). Jde o slozku v eskych RVP oznaovanou jako kompetence.

Hodnoceni kompetenci zaku rozvijenych v projektu se jevi snazsi pravé pfi praci v siti.
Soucasné socialni sité vyuzivané zaky (Facebook, Twitter, Google+) umozhuji sledovat a komentovat
jednotlivé vystupy ¢&i vyroky zakd. Dochazi tak k pfirozenému hodnoceni prace zaka jeho spoluzaky.
To mlze ugiteli poskytnout nahled na hodnotu Zakovy prace i Uroven jeho kompetenci. Tento pfistup je

tak do jisté miry feSenim problému hodnoceni pfinosu jednotlivce v ramci skupiny.

Slozitou otazkou je hodnoceni znalosti, které zaci o kliCovém tématu ziskali. Zalezi na fidicich
otazkach, které jsou zakim na pocatku projektu poloZzeny - Zaci by méli mit zakladni faktograficky

prehled, ale zaroven by méli byt schopni fesit konkrétni problémy, budto individualné nebo skupinové.

ZaveérecCny test byl zaméfen pouze na fakta, protoze rozvoj dovednosti a kliCovych kompetenci
byl sledovan a hodnocen v pribéhu projektu. Druhym divodem byla pfiliSna ¢asova naro¢nost tvorby
komplexnéjsiho testu v online prostfedi (napf. moodle). ReSenim do budoucna by mohla byt aplikace
testu, ktery se primarné zaméfen na klicové kompetence a formou tvofivé prace v pribéhu

testu zaroven motivuje k dalSimu studiu a ,nevédomému* ziskavani faktickych znalosti.

PRAXE

Video prohlidka projektu je dostupna pod timto odkazem: http://youtu.be/f0zBZbNkQMA. Cilem
videotutorialu je rozsifit teoretické poznatky praktickymi ukazkami jednotlivych vystupl a to pomoci
predstaveni prostfedi, ve kterém se cely projekt odehraval. Ustfedni pozici v celém projektu
predstavovaly Google sites. Kazda skupina méla administrativni prava k Upravé svych podstranek,

kde prezentovala konkrétni vysledky, komentovala déni a zodpovidala pfipadné dotazy.

Mimo ukazku jednotlivych vystupl je videotutorialzaméfen na moznosti naplnéni
kolaborativnhiho nebo kooperativniho pFistupu, ktery Ize ovlivnit pomoci ,technickych® nebo
metodickych zasah(l. Napfiklad kooperativniho pfistupu lze podle nasSeho nazoru dosahnout

rozdélenim projektu do tydennich Ukold a reportd (viz ¢ast od 2:20 min). Déleni projektu na tydny bylo
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doplnéno  tematickym  clenénim a zavéreéna Cast videoturoridll seznamuje s obsahem
podstranek/témat. V zavéru videotutorialu poukazujeme na €asovy harmonogram a problematické
Casti projektu, napfiklad ¢asovou narocnost a budouci snahu pfevést realizaci Zakovskych c&innosti
v projektu do Skoly.
ZAVER

V obecné roviné plati, Ze pojeti projektu vyrazné posunulo uvazovani autorli projektu
0 moznostech vyuky déjepisu na stfedni Skole. Vlastni vystupy pfipravovali Zaci doma. Béhem zbylych
hodin byla probirana témata, ktera si nikdo nevybral (viz video pravodce), nebo ktera Ize povazovat za
doplrikova. autofi ¢lanku se domnivaji, Zze se tak jedna o jediny zpusob, jakym splnit rozsah
predepsaného uciva ma-li byt dodrzena volnost vybéru zaka. V takové situaci se nabizi moznost on-
line (distan¢niho) vzdélavani nebo tzv. blended learningu (kombinace prezenéni s distan¢ni vyukou).
Mezi hlavni inspirace lIze Fadit 10 doporuceni pro online vzdélavani (viz BrdiCka, 2011b), ale i uvahy
0 pozitivnich a negativnich dopadech takové prace (viz napf. Solnicka 2012). Béhem listopadu roku

2011 Zzaci zpracovali nékolik Ukolu (kazdy tyden nékolik) a v prosinci téhoz roku zacali jednotlivé
skupiny prezentovat své vysledky.

V soucasné dobé se snazime zavadét pojem rozjezdu. Prezen&ni hodiny z poloviny vénujeme
nastinéni problematiky, vytvofeni seznamu kvalitnich zdroji a definovani hlavnich dkold. Zbytek
hodiny vénuji Zaci samostatné praci na pogitadi, tabletu nebo s papirovymi dokumenty. Zaci zpravidla
fadu véci nestihnou, popfipadé objevi dalsi hodnotné zdroje a samotny multitasking rozptyli jejich
soustfedéni. Tento aspekt nepovazujeme za prekazku - zaci maji za ukol dodélat zapoCatou praci
doma a dalsi hodinu v ni pokraduji. Méni se tak role uditele: komentuje sdilené prezentace,
dokumenty, videa a posouva zaky k dalSim cilim. Stejné se méni motivace zakl: hodiny vnimaji
mnohem uvolnénéji, zacinaji si uvédomovat hodnotu 45 minut a svého volného Casu, pracuji podle
vlastniho tempa a €asto zpracuiji zbytek ukolu v nadstandardni kvalité, protoze pracuji i zdomova, ve
vlastnim prostfedi, s vlastni hudbou apod. Konkrétni podobé takové prace bude vénovana pozornost

v jednom z dalS$ich video pravodcu.

Projektu byly vyhrazeny 2 mésice vCetné prezentaci vystupl a zavérecného testu. Mnoho
¢innosti bylo pfesto nutné pfesunout do on-line komunikace (pravidelna skype setkavani apod.) a tak
jsou naroky na ucitele vysoké. Na druhou stranu je mozné v samotnych hodinach zacit s feSenim
konkrétnich problému, otazek, zaci jsou motivovani, protoze je k tomu nuti prace na projektu a fadu
véci uz sami znaji. Je velmi dulezité reagovat na dotazy zakd v co nejkratSi dobé a v témér jakékoliv
dobé. Dale je vhodné pouzivat neformalni komunikaci v online prostfedi a odkazovat zaky na
dalSi zdroje informaci pomoci blogu nebo webovych stranek. Zazasadni Ize povazovat vyuzivani

konkrétni podoby online komunikace — skype, google hangout nebo riizné oteviené nastroje.

Vysledné hodnoceni projektu piineslo Fadu zajimavych zjisténi. Zaci oznadili projekt za
motivujici, ocenovali svobodnéjSi zpusob uceni se (doma). Na druhou stranu kritizovali ¢asovou
narocnost (projektu bylo nutné vénovat se, do urcité miry, mimo hodiny dé&jepisu). DalSim krokem

bude pfevod podobnych projektl pfimo do hodin, formou tzv. rozjezdu (viz vyse).
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,SUL NAD ZLATO“ ANEB APLIKACE PROJEKTOVEHO
VYUCOVANI
“SALT ABOVE GOLD” PROJECT-BASED
EDUCATION APPLICATION

BALONOVA Andrea, URBANCOVA Monika
Abstrakt

Prispévek pojednava o metodé projektového vyucovani a jejim pouziti v praxi. Projekt , Sl
nad zlato“ byl rozdélen na 6 rGznych podtémat prezentujicich stl nejen v chemiiale i ve vyZzZivé,

vodnich organismech, historii konzervarenstvi, téZbé, priimyslu a pohadce.

Byl pfipraven a zrealizovan na jazykovém gymnaziu, kde si Zaci mohli metodu projektového
vyucovani vyzkouset. Vystupem projektu byli power pointové prezentace a zahrana pohadka ,Sl
nad zlato“ v cizim jazyce. Soucasti pfispévku je i hodnoceni projektu zaky a jejich reakce na

projektové vyucovani.
Kli¢ova slova

Projektova vyuka, chemie, metody vyuky, interdisciplinarita, sdl
Abstract

This article deals with a project-based education and its application. The project “Salt above
Gold” was divided to a 6 different themes presented salt not only in chemistry but also in nutrition,

water organisms, history of canning, mining, industry and in fairy tale.

It was prepared and realized at a language gymnasium where students could try the project-
based education. The power point presentations and a fairy tale “Salt above Gold” played in the
foreign language were as an output of the project. This article includes an evaluation of the project by
student and their reactions to the project-based education.

Key words

Project-based education, chemistry, teaching methods, interdisciplinary, salt
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uvoD

Jednou z netradi€nich metod vyuky, ktera je stale vice vyuZivana, je projektové vyucovani.
Projektové metody jsou Prachou (2001, s. 184) definovany jako vyu€ovaci metody, v nichz jsou zaci
vedeni k samostatnému zpracovani urcitych projektd a ziskavaji zkusenosti praktickou
¢innosti a experimentovanim. Jednim z ddvod(, pro€ je projektové vyucovani stale Castéji zafazovano
do vyuky, je interdisciplinarita a rozvoj klicovych kompetenci. Touto metodou neni ucivo zakim
pfedkladano formou soustavnych slovnich informaci, ale vede zaky k rGznym aktivitam, napfiklad
vyhledavani informaci z riznych zdrojl, dovednost tyto informace prezentovat a rozvijet tvofivost pfi

feSeni konkrétnich problému (Kubicova, Solarova, 2007, s. 8).

Nas projekt s nazvem Sl nad zlato byl zpracovan nejen teoreticky, ale také vyzkousen v praxi.
V ramci projektu zaci zkoumali sudl z rdznych uhlG pohledd, at uz z chemického, biologického nebo
geografického. Jelikoz inspiraci pro nas projekt byla stejnojmenna pohadka, byla zakomponovana

i dramaticka vychova v cizim jazyce.

SUL NAD ZLATO

Projekt byl zrealizovan v ramci pfedmétu Integrovana projektova vyuka v pfirodovédném
vzdélavani, ktery svym studentlim nabizi Pfirodovédecka fakulta Ostravské univerzity pod vedenim
doc. RNDr. Marie Solarové, Ph.D. a PaedDr. Svatavy Kubicové, CSc.

Pfipravna faze

Tématem projektu byla zvolena sl jako takova, neslo tedy pouze o chlorid sodny, ale i jiné
slou¢eniny a vyuZiti soli nejen v potravinarstvi, ale také v organismech a pfirodé. V ramci projektu , Sl
nad zlato“ byly stanoveny cile projektu, vymezena interdisciplinarita a v navaznosti na ni zvolena
témata projektu a ¢asova organizace prubéhu projektu. Podstatnym krokem bylo zvoleni Skoly, na

které byl projekt zrealizovan.
Cile projektu byly stanoveny:

- zak si uvédomi dllezitost kuchynskeé soli a jeji prakticky vyznam v pramyslu

- zak bude védét, jak se pfizpUsobily vodni organismy k vysokému a nizkému obsahu soli
v okolni vodé

- zak bude znat vyskyt solnych dolt v Evropé a jak a kde ziskavaji sil ostatni staty

- zak bude znat obsah soli ve vodg, a jak se podle obsahu soli voda déli

- zak se podiva na sul jako krystal a bude védét, jak vypada vazba Na v krystalu

- 24k si osvoji anglickou slovni zasobu z tohoto tématu

- 248k pozna historii vyroby sodiku a jedlé sody ajak bylo hofeni sodiku v minulych dobéach
vyuzivano

- zak bude védét, jak se sul da v praxi vyuzit a jaké soli se pouzivaji ke konzervovani

- zak si zkusi vymyslet a zahrat svoji pohadku Sl nad zlato v anglictiné

Z vySe stanovenych cild vyplyva i interdisciplinarita projektu. Discipliny zahrnuté do projektu
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byly: Geografie, Chemie, Biologie, anglicky jazyk, Dramaticka vychova, Dé&jepis a Vychova ke zdravi

Projekt byl kratkodoby, uskutec¢nén v rdmci jedné tfidy, ktera byla rozdélena do Sesti skupin.
Skolou realizace bylo Gymnazium Beskydy Mountain academy, s.r.o., Frydlant nad Ostravici a tfidou

realizace projektu byl 2. ro€nik.

Pfedstaveni projektu a rozdéleni prace 15.11 2011 1 vyué. h.

Konzultace 22.11 2011

Kontrola zpracovanych projekt(

Konzultace 30.11 2011

Kontrola prezentaci a dal$i kontrola projekt(

Prezentace projektu a hodnoceni 6.12 2011 2 vyug. h.

Tab. 1 Casové rozvrzeni, zdroj: autorky

REALIZACNI FAZE

Dne 15.11 2011 byl predstaven projekt S0l nad zlato 2. roéniku gymnazia Beskydy
Mountain academy ve Frydlanté nad Ostravici. Zaci byli ochotni projekt realizovat a rozdélili se do
Sesti skupin po 4 -6-ti Clenech. Nasledné si jednotlivé skupiny vybraly podtémata projektu
s podotazkami. Byla vybrana nasledujici podtémata: Sdl a organismy, Sil v chemii, Sl a potraviny,
Neni sul jako sll, Sal a ddl, Sul nad zlato. Byl pfedstaven i ¢asovy harmonogram odevzdavani praci
nejprve formou osnovy a nasledné prezentace a kone¢ny termin vystupu projektu (viz. Tab. 1). Obsah
powerpointovych prezentaci byl pribézné hodnocen pres internet, kde mély jednotlivé skupiny na e-

mail posilat své prace a pfipadné dotazy.

Vystupem projektu byly powerpointové prezentace na dana podtémata. Soucasti posledniho
podtématu byla realizace pohadky Sul nad zlato prezentovana v anglickém jazyce. Cela prezentace

projektl byla zfotodokumentovana a realizace pohadky nato¢ena na video.

HODNOTICi FAZE

Podstatou hodnotici faze bylo vyhodnoceni prace Zzakd ataké hodnoceni projektové
vyuky a samotného projekiu z pohledu zaku. Dne 6. 12. 2011 byly prezentovana jednotliva podtémata

projektu a jejich hodnoceni.

Zéci byli hodnoceni nejen podle vystupné powerpointové prezentace, ale i za praci v prib&hu
projektu, za plnéni pribéznych ukoll - odevzdani osnovy a nasledné powerpointové prezentace.
Druhou odménou, pro celou tfidu, byla exkurze do chemického zavodu BorsodChem, ktera se
uskutec¢nila 30. 1. 2012.

Hodnoceni projektového vyulovani probéhlo pomoci dotazniku, jehoZ otazky se tykaly
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samotného projektového vyuc€ovani, konkrétniho projektu Sul nad zlato a sebereflexe zaku.

Hodnoceni projektové vyuky se zU€astnilo 24 zaku.

Dotaznik zahrnoval 8 otézek. Byly to otazky:

1.
2.

S -

Jak byste ohodnotil/a téma projektu Sul nad zlato?

Jak se Vam libila cela koncepce projektu? zdaly se Vam podotazky téZké nebo naopak
jednoduché? Byly otazky pfiméfené pro vSechny skupiny? (napiste svij nazor)

Ohodnotte ¢asovou dotaci projektu. Dal se projekt zvladnout v terminu, nebo byste spise
uvitali delSi asovy rozsah projektu?

Jak byste ohodnotil/a svou spolupraci ve skupiné?

Kolik ¢asu jste nad samotnym projektem stravil/a.

Jak se vam libily prezentace vasich spoluzak(? Dozvédéli jste se néco nového?

Kde jste nejvice hledal/a informace? Jaké zdroje jste pouzil/a nejcastgji?

Jak byste celkové ohodnotil/a projektovou vyuku. Chtél/a byste si ji jesté
nékdy zopakovat?

ANALYZA ZiSKANYCH ODPOVEDI
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Obr. ¢. 7 - Hedani informaci Qbr. €. 8 - Hodnoceni projekiu

Obr. €. 1 —8, zdroj: autorky

Odpovédi otazek byli vétSinou dané a zaci z nich vybirali odpovéd, ktera nejvice odpovidala
jejich nazoru, v dotazniku byly také otazky hodnoceny ve skale 1 — 5, pfi€emz hodnoceni bylo stejné

jako ve Skole (1 — vyborna, 5 — nedostatecna) a dvé oteviené otazky, jedna z toho nepovinna.

U prvni otazky Jak byste ohodnotil/a téma projektu Sul nad zlato? byla nej¢asté&j$i znamkou
udélenou zaky 2, udélilo ji 13 zakl, coz bylo 54 % ze vSech zakl, 9 % ohodnotilo téma znamkou
1, 29 % znamkou 3, znamku 4 neudélil zadny z Zakd a 4 % zakd se témeé nelibilo vibec a ohodnotilo
ho znamkou 5.

Druha otazka byla otazkou otevienou, nejcastéjsi odpovédi by se dali shrnout takto: organizace
byla v pofadku, podotazky se zdaly pfiméfené pro vSechny skupiny, takto odpovédélo 16 zakd ze 24
dotazanych, tudiz 66,7 %. 17% se otazky zdaly nepfiméiené, 8,3 % hodnotilo projekt jako ¢astecné
v poradku, zbylych 8,3 % se nevyjadfilo.

U treti otazky vybirali zaci ze 3 moznych odpovédi, odpovéd a) Cas a rozplanovani projektu mi
vyhovovalo. VSe jsem stihl/stihla. Zvolilo 9 zaka, coz tvofilo 39 %. NejCastéjsi odpovédi byla odpovéd
b) Uvital/a bych vice €asu na projekt, ale i tak se to dalo stihnout. Tuto odpovéd zvolilo 11 zaku, coz
bylo 46 %. Odpovéd c) Cas byl nepfiméfeny préaci, kterou jsem musel/a délat. Rozhodné bych dal/a

vice €asu na projekt. Zvolilo 8 % zaku, coz byli 2 zaci.
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Ctvrta otdzka byla opét postavena na vybéruz danych odpovédi, 33 % zakud zvolilo
moznost a) Spoluprace v nasi skupiné byla vyborna. Spolupracoval/a jsem se skupinou UpIné.
38 % zakl vybralo jako nejvhodnéjSi odpovéd b) Spoluprace trochu vazla, ale stale jsem
spolupracoval/a se skupinou dobfe. Odpovéd c) Spoluprace v podstaté vibec neprobéhla. Cely
projekt délal jen jeden nebo dva z nasi skupiny. Zvolilo 21 % zakl a odpovéd d) Spoluprace viibec

neprobéhla a do projektu jsem se nezapojil/a. nezvolil zadny z zaku.

U péaté otazky méli Zzaci vybratz danych moZnosti, jak dlouho jim trvala pfiprava projektu,
nejvice - 42 % zvolilo moznost a) 0,5 — 1 h. 37 % zaki stravilo nad pfipravou prezentace 1 — 2 hodiny,

coz byla moznost b). Moznost c) 2,5 a vice hodin zvolilo 13 % zaku.

Sesta otazka Jak se vam libily prezentace vasich spoluzaka? Dozvédéli jste se néco nového?
méla 4 mozné odpovédi a) Prezentace se mi moc libily a dozvédél/a jsem se spoustu novych
informaci., b)Prezentace se mi libily, ale nékteré informace jsou jen opakovanim a pfipadaly
mi zbyte€né., c) Jen nékteré prezentace se mi libilyapar jich mélo uzitecné
informace. a d)Prezentace se mi viibec nelibily. Zaci nejéastsiji volili odpovéd b), tuto odpovéd zvolilo
42 % zaka, 33 % zakl vybralo odpovéd a) a 25 % odpovéd c). Odpovéd d) nebyla zvolena ani jednim
Zakem.

Sedma otazka Kde jste nejvice hledal/a informace? Jaké zdroje jste pouzil/a nejCastéji? méla
opét dané odpovédi, nejCastéji zvolenou byla odpovéd a) Nejvic informaci jsem nasel/nasla na
internetu., kterou zvolilo 58 % zakl, 17 % zvolilo odpovéd b) Pouzival/a jsem internet a odbornou
literaturu k hledani informaci. Odpovéd c) Pouzival/a jsem pouze knihy a ¢asopisy k hledani informaci
vybraly 4 % zaka a odpovéd e) Nepouzil/a jsem nic 17 % zakd. Odpovéd d) Pouzil/a jsem zapis ze

sesitu zastoupeni neméla.

V osmé otazce jsme zjistovali, jak se zakim libila projektova vyuka azda by si ji
chtéli zopakovat. 42 % zakl vyroba projektu bavila a chtéli by si tento typ vyuky zopakovat na jiné
téma. 46 % zaku pfiprava projektu pfili§ nebavila, ale byli radi, Ze jim odpadly hodiny a 12 % zaku by

se radéji ucilo klasickym zplsobem a vyroba projektu je vibec nebavila.

Posledni otazka byla nepovinna s volnou odpovédi, kdy jsme se zaku ptaly, zda maji néjaké
napady na vylepSeni nebo zménéni projektové vyuky. Byly tam napady jako vlozit néjakou hru, tanec
¢i vtip, vybrat néjaké jiné téma, které by pro zaky bylo zajimavéjsi, aby mohli jeSté vice obohatit
vyuku, zvolit menSi pocet zakd v jednotlivych skupinach, protoze 5 — 6 lidi na skupinu je

pFilis a spolupracuji pouze 2 — 3 lidi a zbytek se ,veze“.

Tato data byly poté vice rozebrany v ramci vySe zminéného pfedmétu, spolu s debatou jak se
nam projektova vyuka libila, jaké jsou podle nas jeji pozitiva a pfipadné zapory. Pfinosné je dle nas
vyzkouseni si projektu, ziskani zkudenosti, moznost seznamit se s zaky. Pozitivni pro nas bylo také

velké procento zaku, které vyroba projektu bavila, a chtéli by si ji zopakovat.
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ZAVER
V naSem projektu jsme se zaméfili na sl nejenjako na sul v kuchyniale iz pohledu

chemického. Dulezitymi znaky naseho projektu jsou interdisciplinarita, kterou by se projektova vyuka

méla vyznaclovat a realizace navrZzeného projektu v praxi.

Prace na projektu vede studenty k rozvoji komunikaénich a kooperativnich dovednosti, k rozvoji
organizacnich dovednosti, napf. rozdéleni Ukoll a jejich planovani, ale také k odpovédnosti.
Vystupem byla prezentace, kterou skupina Zaku prezentovala pfed zbyvajici tfidou. Prezentovani pfed
tfidou by se ve vyuce mélo vyskytovat pomérné Casto, at’ si na mluveni pfed tfidou Zaci zvyknou a to
je dalSim pfinosem projektové vyuky.
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NEMOC, NAHODA CI PRIRODA?
SICKNESS, COINCIDENCE OR NATURE?

DOPITOVA Aneta, JISKROVA Martina, PISOVA Klara
Abstrakt

Skolni projekt ,Nemoc, nahoda &i pfiroda?“ vede Zaky vyssich roénikG gymnazii k zamysleni
nad pfi¢inou zdanlivé samoziejmych jevi kolem nas. V roli stromovych doktord Zzaci feSi pfipad
nemocného stromového sadu. Lécba predpoklada pochopeni roéniho cyklu opadavych stroma
mirného pasu, na jejimz zakladé Zaci tvofi diagnézu. Pfedem ziejmy vysledek v3ak otvira prostor pro

badani a dalsi prohlubovani uciva.
Kli¢ova slova

Projektové vyucovani, roéni cyklus opadavych strom, rostlinna barviva, chromatografie
Abstract

School project ,Sickness, coincidence or nature?” leads the students to thinking about the
reasons of natural effects around us. Students as the three’s doctors will be solving the case of the
sick orchard. The curing is supposed by understanding the year cycles of the deciduous trees. After
that they will be creating the diagnosis. Althought they know the result in advance, thinking about that

opens the space for more detailed research and deepeing of the curriculum.
Key words
Project based learning, year cycle of of the deciduous trees, plants pigments, chromatography

uvoD

Projekt ,Nemoc, nahoda ¢i pfiroda?“ je ur€en pro zaky stfednich Skol, ktefi se pfi praci na
projektu budou ucit spolupraci ve skupinach, samostatné vyhledavat informace a rozvijet klicove
kompetence. Myslime si, Ze je dllezité snazit se zakim podavat nové informace tak, aby pro né byly
co nejvice uchopitelné. Proto jsme nas projekt spojily s pfirodou, ktera je vSude kolem nas. Z zaki
jsme vramci projektu vytvorily odborniky na IéCeni stromu, ktefi budou FeSit pFi¢inu onemocnéni

ovocného sadu a fesit otdzku, co se déje se stromy béhem zmén rocnich obdobi.

Na uvod budou zaci s projektem seznameni formou motivaéniho dopisu, ve kterém je majitel
ovocného sadu zada o pomoc. Sam si nevi rady se zménami, které u jeho stromd nastaly. Na jare

stromy krasné kvetly a v |été plodily. Na podzim z nenadani listy strom( zménily barvu a pak opadaly.
Po preCteni dopisu zakim vyuzijeme brainstorming ¢i pojmovou mapu, abychom
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je aktivozovali a podpofili ve spravnych Uvahach.
Motivaéni dopis
Mili lékari,

docetl jsem se o VaSich skvélych znalostech v oblasti lé¢eni stromd. Zdédil jsem ovocny
sad, ale stromy v ném ziejmé trpi vaznou chorobou. Na jafe kvetly a jejich listy byly krasné zelené,
v Iété plodily, ale na podzim jejich listy zacCaly ztracet svéZi zelenou barvu a zalaly se postupné ménit.
PfevaZovala Zluta a Cervena barva a v zimé listy do jednoho opadaly.

Bojim se o sviij sad. Zadam Vs o pomoc a vyfe$eni zavazné otazky. Je to nemoc, néhoda &i
néco jiného?

Dékuji.

J.N.

CiLE PROJEKTU

Cilem naseho projektu je rozvijet spolupraci zaku ve skupiné, podpofit respektovani nazor(
druhych a schopnost argumentovat, podnitit Zaky k samostatnému vyhledavani informaci, propojit
mezipfedmétové vztahy (CHE, BI, IVT, VV), rozvijet praktické dovednosti, utuzit pratelské vztahy ve
tfidé a naudit se feSit konflikty. Dale by se zaci méli naucit propojit probirané ucivo s pfirodou a svétem
kolem nich. Méli by si zopakovat a podrobnéji se zabyvat vnitini a vnéjsi stavbou listu a kvétu, vysvétlit
jejich funkci, seznamit se s rostlinnymi barvivy, pochopit a vysvétlit vyznam fotosyntézy. Méli by tyto

teoretické znalosti a dovednosti propaijit s praktickou €innosti a seznamit se s chromatografii.
CASOVY HARMONOGRAM

Projekt je planovan jako jeden projektovy den (4- 6 vyuCovacich hodin).

1. hodina: Béhem prvni vyucovaci hodiny bude Zakam precten motivaéni dopis. Poté bude nasledovat

brainstorming.

2. - 3. Hodina: V tomto Case by se zaci méli vénovat shromazdovani informaci. K dispozici budou mit

knihy a pfistup na internet.

4. hodina: Informace, které béhem pfedchozi prace zaci shromazdili, by méli zpracovat. VSechny
skupiny pfedlozi vysledky své prace.
5. hodina: Béhem tohoto €asu by se zastupci z kazdé skupiny méli zabyvat tvorbou PowerPointové

prezentace a zavére¢ného posteru.

6. hodina: Na zavér by Zaci méli nové poznatky vefejné prezentovat pfed celou tfidou pfipadné i pfed

zaky jinych tid.
REALIZACE PROJEKTU

Z4ci se rozdéli do 4 skupin po 4-5 osobéch tak, Ze si budou losovat listy jednotlivych stromd. Je
na uciteli jaké zvoli a zda to budou pravé listy strom0 nebo vytisténé obrazky na papife. Zalezi také
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na tom, v jakém obdobi bude projekt realizovan.

Po rozdéleni do skupin se zakum predlozi nékolik otazek. Je pouze na Zacich, aby z nich

vybrali ty, které s danou problematikou souvisi a kterym se chtégji v jednotlivych skupinach vénovat.

Otazky
a) K &emu slouzi a odkud pochazi zelena barva list( strom(?
b) Jaka bakterialni nemoc stromy napadla?
c) Pro¢ listy na podzim zméni barvu na oranZovou, ¢ervenou a Zlutou?
d) Lze tyto barvy laboratorné dokazat?
e) Co zapficinilo hyn stromu?

f)  Pro€ stromy kvetou? K ¢emu kvéty slouzi?
Skupinové prace zaku

Z&ci si musi sami rozvrhnout, jak nakladat s &asem, aby stihli jak shromazdit informace

k tématu, tak je zpracovat do prezentace. UCi se tak sami hospodafit s Casem a rozdélovat dil&i ukoly.
A) prvni skupina

Prvni  skupina pracuje na otazce a), zabyvd se vnitiniavngjSi stavbou listu.
Z4ci ziskaji informace o stavbé listu, chloroplastech, zeleném barvivu chlorofylu, které jsou nositelem

déje zvany fotosyntéza.
B) druha skupina

Druha skupina se zabyva problematikou otazky c), zaci ziskavaji informace o listech, které
neobsahuji jen barvivo chlorofyl, ale i jina barviva, napfiklad xantofyly, karoteny, které na podzim
prevazuiji, zaci budou dale zjistovat proc.

C) tfeti skupina

Treti skupina se vénuje otazce d), provadi chromatografii na tenké vrstvé jako dlkaz rostlinnych

barviv v zeleném listu.

D) &tvrta skupina

Ctvrtd skupina pracuje na otadzce f), vyhledava informace o vnéjsia vnitfni stavbé
kvétu a stavbé plodu, popisuji pohlavni rozmnozovani, rizné zpusoby rozSifovani semen.
PRAKTICKA CAST — CHROMATOGRAFICKY ROZKLAD ROSTLINNYCH BARVIV

Pokus byl vyzkouSen a proveden konkrétné na brectanu popinavém. Pouzili jsme tfeci misku
filtracni papir, nalevku, Izicku, pisek, chromatograficky papir, kadinku. Jako chemikalie jsme vyuzili
benzin, chloroform, CaO.

Postupovali jsme dale rozstfihanim tfi listd bfe¢tanu na menSi kousky do tfeci misky, pridali
jsme pul Izicky CaO, troSku pisku a rozetreli, pfenesli do kadinky a zalili 15 ml chloroformu. VSe jsme

nechali 4-5 minut louhovat, prefiltrovali a s filtratem pracovali dale. Vystfihli jsme prouzek
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chromatografického papiru a prouzek opakované namaceli do extraktu (15x). Nasycenou hranou
vloZili do kadinky s trochou benzinu na dné. Poté jsme pozorovali, jak se postupné oddélu;ji jednotliva

barviva.

V zavéru nam vysly oddélené jako prvni karotenoidy, nasleduji chlorofyl b (Zlutozeleny),

chlorofyl a (modrozeleny), pak xantofyly (Zluté) a jako posledni B-karoteny (ZlutooranZové).

HODNOCENIi PROJEKTU

Z4ci budou hodnoceni podle zavére&né prezentace vysledkd. Spole&né vytvori PowerPointovou

prezentaci, ve které své vysledky zkoumani pfedstavi svym spoluzakdm, pfipadné i zakdm jinych tfid.

DalSim vystupem projektu bude poster, na ktery zastupce z kazdé skupiny pfipiSe €i nakresli
vysledky, ke kterym bé&hem prace jeho skupina dodla. Poster se bude moci pfipadné vyuZit ve vyuce
jako nazorna pomiucka pro dalSi zaky.

ZAVER

V dnesni dobé jsou Zzaci po pfichodu ze S$koly v zajeti mobilnich telefond, pocitatovych
her a televiznich obrazovek, néktefi jsou dokonce odfiznuti od okolniho svéta pomoci sluchéatek
nacpanych do usi a strzeni hudbou, jez ,bavi“i lidi stojici opodal. Pfes vSechny tyto vymozenosti si pfi
cesté ze Skoly ani nestaci v§imnout, co se kolem nich déje s pfirodou v rGznych etapach roéniho
obdobi. Chtély jsme proto predstavit projekt, nad jehoZ problematikou se mlze zamyslet kazdy z nas.
Z4ci si nazakladé tohoto projektu uv&domi, Ze dé&je v pfirodé nejsou nahodné, ale probihaji dle

pFirodnich zakonitosti, kterym Zaci pfijdou na kloub jako parta Iékaf(, zachranujici ovocny sad.
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BREAKFAST - THE BREAKFAST HABITS OF THE FINNISH
YOUTH

KIISKINEN Matias, ASUNTA Tuula

Abstract

Breakfast is often stated to be the most important meal of the day. In my research project
| studied what the breakfast of Finnish primary pupils included and how they eat breakfast. Open

questionnaire used in this research included five research questions:

1. How often do you eat breakfast a) every day, b) 3-5 times a week, c) 1-2 times a week, d)
not at all?)

2. Why do you skip breakfast?

3. What do you usually eat for breakfast? Describe as accurately as you can! : a) white bread,
b) yoghurt, c) porridge, d) something else)

4. Describe a healthy breakfast? What are you supposed to eat for breakfast?

5. Who prepares your breakfast? Do you eat your breakfast with your family?

The study was carried out in one elementary school in Jyvaskyla and the previous questions
were presented for pupils in 6" grade. Overall 42 pupils answered the questionnaire. The results were
very interesting. Every day 78 % of the pupils ate breakfast. Only two pupils skipped breakfast every
day. Most of the pupils ate bread for breakfast. Alimost half of the pupils ate only white bread in
breakfast. An interesting result was that family has very positive impact on what pupils eat for
breakfast. Based on these results the project was constructed to help pupils understand the
importance of healthy eating.

Key words

Project-based education, breakfast, primary school

INTRODUCTION

It is hard to describe healthy eating because we are all individuals. However studies have
showed that different nutrients have different effects on our bodies. The modern society idolizes
lean and muscular bodies and media is presenting these images to the youth. When the insufficient

knowledge meets these images that are showed to them by media the outcomes can be disastrous.

Skipping breakfast is one of these unhealthy habits that are increasing among the Finnish
youth. A Nationwide health research was conducted to pupils in Finnish middle school in 2008-2009. It
showed that 43 % of the pupils don’'t eat breakfast every day and 17 % don’t eat breakfast at all.
In addition the study showed that the things have been developing worse during the last twenty years
(Terveyden, 2010). The research raised many questions and we wanted to know how pupils eat in

elementary school. | think it is important for us teachers to change this from going to any further. In this
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small project we wanted to create a small project which would help teaching healthy eating habits.

BACKGROUND

Pupils should get 20-25% of their whole day’s calorie intake from breakfast and a piece of bread
is not enough. If pupils eat too less or skip meals their blood sugar levels are moving up and down
which effects concentration and staying awake. Consistent and stable eating during a day also helps

the body to absorb and use the nutrients better. (Lintonen, 1983)

The breakfast is easy and quick to prepare but many times pupils and parents forget the
importance of healthy breakfast. The Finnish National Nutrition Council recommends that 50-60 % of
the daily energy intake comes from carbohydrates, 20-25 from fats and 10-20% from proteins. The
recommendations are based on the Nordic Nutrition Recommendations. (The Nordic Nutrition

Recommendations, 2005)

Pupils easily get enough carbohydrates in one day but the biggest issue is where they get them.

-
Wheat Kernel

Endosperm
makes up
83% of the
kernel

Bran
makes up

14% of the
kernel
/
Germ
makes up
3% of the
kernel
(percemages
\ are approximate)

Pic. 1: source http://blog.fooducate.com/2010/11/03/how-to-buy-bread-whole-grains-miniseries-part-2/

Pupils can eat sugary pastries or white bread that consists plenty of carbohydrates but almost

nothing else.

Pupils should be encouraged to eat whole grain products. Regular flour only contains
endosperm (see the picture). Whole grain also contains the bran and germ sections. The bran and
germ sections contain the fiber, nutrients and antioxidants for our body. Whole grain products are good
sources of good carbohydrates. These good carbohydrate products keep our blood sugar levels stable
for a longer period of time. In addition it also keeps the hunger away because the human body has

to absorb them longer. (llander et al., 2006), see picture 1.

Proteins are not as easily gained from food as carbohydrates. Milk- and meat products contain
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plenty of proteins so pupils should try to include some products that contain milk and meat to their
breakfast. There are many types of proteins and they work differently. Proteins construct and maintain
our muscles, tendons and bones. For a child proteins are vital at constructing a healthy body. (llander,
2006)

Fats are normally seen in a bad light because body fat is many times directly connected to fats
that food contains. However fats are vital to us all and 75 % of the energy tissue comes from fats.
Fats also maintain our cells in good condition so without fats our whole body would collapse. However,
regular healthy eating provides enough fats for pupils. Bearing this in mind pupils should try to avoid
products that contain plenty of fats. Especially high amounts of saturated fats are not good for the

human body because they are transformed to body fat. (llander 2006)

THE PROJECT DESCRIPTION

The idea behind the project is to teach the pupils to be interested in what they eat and consume
every day. For elementary pupils food is many times prepared by their parents and they have no
information of how everything affects them. The project name should motivate students to start the
project and make them question the project (Bilek, 2012). The title for this project is “Strong men and
beautiful women”. The project should also motivate students because it is clearly connected to

everyday life (Blumendelf 1991).

The teacher has brought different products of food with him/her and has collected the products
he has eaten the morning of the project. The teacher asks the students to come and look at different

products and after that write what they have eaten.

After this the teacher divides the students into groups of three where they compare their
breakfasts. After comparing students form questions what they would like to know about eating and
breakfast. Teacher hands out material and gives internet addresses where they can search for
information. Teacher could give the students something like the “theory” part | previously
introduced. After they have found their answers they collect new healthy breakfast form the products
the teacher has brought. Finally they will present their findings and their new breakfast to others. All
the students’ works are collected after the presentations and the teacher will print out a book for every

student to take home and to teach their parents.

The main goal of the project is to change the way they think about eating and make them
conscious of what kind of food they consume every day. The best possible result would be that their
families would start paying attention to eating and maybe even change their eating habits. The
project also emphasizes communication since they have to work in groups and make independent
decisions concerning their work. In addition they have to present their findings to others and finally
teach their parents about breakfast. The Finnish curriculum also states that pupils should learn healthy

living habits (Opetushallitus, 2004) and the project is a perfect way to teach children this.
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DISCUSSION AND CONCLUSION

| have never been able to carry out my project in real classroom and when | was visiting Prague
| noticed that | should pay more attention motivating children in the project. The project also includes
quite a bit of group work and it would be almost impossible to carry out the project with a class that

has not practiced group work.

| continue to studying healthy eating habits in my bachelor’s study. I'm studying the choices the
children make every day selecting different products and foods. It would be interesting to study
what affects the choices children make every day selecting different products. This way we as

teachers could aim our teachings in the right direction.
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BAREVNY JIDELNICEK
COLOURFUL MENU
SIMEK Jiti
Abstrakt

Navrh Skolniho projektu se zabyva problematikou potravinafskych barviv. Projekt spada
pfedevSim do pfedmétu chemie, nicméné svoji snahou propojit ji s kazdodennim Zivotem, rozviji
| dalSi pfedméty a kliCové kompetence. Projekt je mozné realizovat na zakladni i stfedni Skole.
Motivaci by méla byt moznost experimentd s bézné dostupnymi potravinami a jejich analyza.
Vyslednym produktem projektu bude projektové dopoledne organizované jako konference pod
vedenim Zzakl, kde budou prezentovat vysledky svych diléich miniprojekt(, véetné nazornych

experimentalnich €innosti, pfed Sir§im publikem.
Kli¢ova slova

Pfirodni barviva, synteticka barviva, potraviny, analyza, zavadnost potravin, Skolni projekt
Abstract

Suggestion of school project deals with the problem of food dyes. The project falls mainly to
chemistry subject, but his attempt to link it to everyday life, also develops other subjects and key
competencies. The project can be realized in elementary and high school. The motivation should be to
make experiments with commonly available foods and their analysis. The final product of the project
will be organized a project conference led by students, where they will present the results of their

partial miniprojects, including illustrative experimental activities to a wider audience.
Key words
Natural dyes, synthetic dyes, foods, analysis, unsafe foods, school project

uvoD

O tom, Ze svét kolem nas neni pouze Sedivy Ci Cernobily se pfesvédCujeme dnes a denné.
VSemi barvami kromé jiného hraje v posledni dobé i na$ jidelniek. Jen se zkuste zamyslet, jak
vypada jidlo a piti, které béhem dne konzumujete. Sahnete v obchodé radéji po bledé ¢i krasné
oranzové limonadé&? a vite, co upravuje pouziti téchto latek nejen u nas v Ceské republice? a vite, Ze
pfibarvovani potravin ma své opodstatnéni nejen z hlediska estetického? DavodU pro pfidavani barviv
je vice. Tyto latky ale nemaiji jen kladné ucinky. Néktera zdravotni rizika tak mohou byt zplsobena
pravé potravinarskymi barvivy. Kterym znich je lepSi se vyhnout? Sestavit sizdravy

jidelni¢ek, analyzovat potraviny, zjistit, jak barviva v potravinach vnimame a dozvédét se o nich néco
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vice, to mohou Zaci pravé v rdmci tohoto projektu.

CiLE PROJEKTU

Hlavnim cilem projektu je uspoféddani a vedeni konference samotnymi Zaky. S touto nelehkou
¢innosti souvisi hned nékolik potfebnych Ukonu, jako je zajisténi vhodné mistnosti a potfebné
techniky. Pro hladky pribéh je vhodné zvolit moderatora, ktery provazi celou konferenci a rovnéz
dohlizi na dodrzeni ¢asového harmonogramu. Aby se konference dostala do povédomi navstévniki
Skoly i SirSi vefejnosti, je dobra napf. tvorba plakatu, pozvanek, loga, apod. S tim souvisi nezbytné
pozvani ucitelll a ostatnich Zakl a sestaveni rady, ktera ma funkci hodnotici a porotci. Pro celou
konferenci i dil¢i miniprojekty jednotlivych skupin je nutné vymyslet spravny motivaéni ndzev a sestavit
program. Pro zhodnoceni je dobré pribéh | konkrétni vysledky dokumentovat a publikovat (napf. ve

Skolnim Casopise &i na internetu).

Kromé tohoto hlavniho cile rovnéz predpokladame v prabéhu projektu plnéni cilli dilgich. Zaci
by se tak méli seznamit s chemickym slozenim a plivodem barviv a s jejich vyuzitim, v€etné historie.
Néktera barviva ale mohou zplUsobovat zdravotni komplikace jako alergie ¢i poruchy chovani, i o tom
by méli Zaci védét. S tim souvisi i legislativni omezeni distribuce a pouziti nékterych barviv v CR
i zahranici. Veskeré tyto latky musi byt v potravinach fadné oznaceny. Pro zajimavost muzeme hovorit

i 0 zastoupeni tohoto pramysilu.

Projekt prohlubuje nejen teoretické znalosti ze zminénych oblasti, nybrz i rozviji dalSi ¢innosti.
Meél by zaky naudit pracovat s informacénimi zdroji a rozpoznat duleZité informace. VSechny informace
musi zaci zpracovavat a umét je poté prezentovat na adekvatni drovni. V laboratorni Uloze se zaci
nauCi nové laboratorni postupy a analyzy — napfiklad potravin. A's hlavnim cilem souvisi i naucit
se zorganizovat a vést konferenci a pfipadné workshopy.

Kazdy projekt nebo podobna forma vyuky také rozviji kreativitu a tvofivost studentdl. Zaci se
nauCi praci ve skupinach, kde ma kazdy své misto a Ukoly. Pfi konferenci zaci rozviji mluveny
projev a vystupovani. S variabilnimi tématy a moznostmi zpracovani souvisi i moznost laboratornich

praci nebo vyroba pokrmu. Dulezita je i schopnost objektivné zhodnotit sebe i ostatni.

STRUKTURA PROJEKTU

Navrhovany projekt |ze jisté s Uspéchem realizovat, jak na zakladnich Skolach, tak i ve vyssich
roCnicich gymnazii ¢i jinych stfednich Skol. Je samozfejmé, Ze zpracovani a hloubka i slozitost
chemickych ¢asti projektu bude pro oba stupné odliSna, nicméné v obou variantach pro zaky

vzhledem ke spojeni s b&Znym Zivotem zajimava.

CASOVY HARMONOGRAM PROJEKTU

Délka projektu je planovana na 4 tydny, nicméné tato doba je individualni dle potfeby. Jedna
se tedy o projekt sttednédoby. Casovy harmonogram je rozdélen do 7 fazi. Prvni fazi je exkurze,
ktera ale neni bezpodminec€né nutna. Pokud mame v blizkosti Skoly potravinarsky pramysl, je to jisté

vhodné. V druhé fazi provedeme iniciaci projektu a motivaci, napfiklad pomoci barevnych potravin. V
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dalSich etapach si zaci vyberou témata a poté vyhledavaji informace, které zpracovavaji. K nékterym
tématum je nutna laboratorni prace, jejiz prostor je zak(im téz k dispozici. Po tom v8em Zaci tvofi své

vlastni dil¢i miniprojekty a na zavér vedou vlastni konferenci a workshopy.

1. etapa: Exkurze (neni nutna) 1 den

2. etapa: Iniciace projektu, motivace 1 hodina/ 1 den
3. etapa: Vybér témat jednotlivymi skupinami 1 tyden

4. etapa: Vyhledavani informaci a jejich zpracovani 1 tyden

5. etapa: Laboratorni prace 2-3 hodiny / 1 den
6. etapa: Tvorba dil¢ich miniprojektl 1 tyden

7. etapa: Vedeni konference, workshopy 1 den

MOZNE SMERY ZPRACOVANI

Nazev projektu pfeduréuje sméry k ryze chemickému zpracovani, nicméné moznosti variability
dil¢ich témat jsou neomezené, a proto Ize predpokladat izapojeni dalSich hledisek, napf.
biologického, ekonomického, potravinafského &i lékafského. Zaci tak mohou zpracovat toto téma ryze
podle svého. K dispozici jim mize byt i laboratorni Gloha.

CHEMICKE HLEDISKO

Z4ci se mohou zaméfit na chemickou podstatu pfedevsim syntetickych potravinaiskych barviv,
jako jsou napf. azobarviva, fenylmathanova barviva, nitrobarviva, pyrazonova,
xanthenova, antrachinonova, chinolinova a indigoidni barviva (Velisek, 2009). Seznami s vyuzitim
barviv, vcéetné historie a zplsobu ziskavani. V laboratornich cviéenich si mohou vyzkouset
chemickou analyzu potravin k zjisténi barviv Ci jejich obsahu, napf. pomoci spektrofotometrie Ci
chromatografie (Vasko, 1991)

BIOLOGICKE HLEDISKO

Z&ci se mohou zaméfit na chemickou podstatu predevsim prirodnich potravinaiskych barviv,
jako jsou napf. karotenoidy, flavonoidy, anthrachinony, betalainy a pyrrolova barviva (Velisek, 2009).
Seznami se vyuzitim barviv, vCetné historie a zpusobu ziskavani. Lze se seznamit i
s rostlinami, z kterych se barviva ziskavaji. V laboratornich cvi€enich si mohou vyzkouSet extrakci

barviv, jejich stalost vi¢i zménam podminek, rozpustnost apod.

LEKARSKE HLEDISKO

Zaci se mohou zaméfit na Gginky téchto latek na lidsky organismus. Barviva mohou mit
karcinogenni ucinky, hemolytické plsobeni, mohou zpUsobit inhibici nékterych enzymi, negativné
pusobit na zaludecCni sekreci, néktera mohou Skodit také obsahem rezidui z vyroby (rdznych

uhlovodiku, tézkych kovU), alergické reakce. Mohou zpracovat i prehled zdravotnich zkouSek, kterymi
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je povoleni k pouzivani barviv stejné jako ostatnich potravinarskych aditiv podminéno.

VYZIVOVE HLEDISKO

Zaci se mohou zamé&fit na mnoZstvi & druhy potravinafskych barviv, kterd jsou b&zné
pouzivana v zakladnich potravinach. Lze srovnat, jakych barviv by se méli vyvarovat rizné skupiny
lidi, napf. vegetariani, spotfebitelé odmitajici potraviny a suroviny pochéazejiciz geneticky
modifikovanych organismd, lidé s bezlepkovou dietou apod. Sou€asné mohou analyzovat pFijem
barviv  sledovanim pfijimané  potravy v pribéhu rdzného intervalu.  Tuto analyzu

Ize zhodnotit a navrhnout zdravéjsi vzorovy jidelniCek.

LEGISLATIVNiI HLEDISKO

Zaci se mohou zaméfit na oznadeni potravinafskych barviv v potravinach i napojich. Mohou
sledovat pfedevSim tzv. kéd E, pod kterym je pFidatna latka oznaCovana mezinarodné. Tedy stejny
Ciselny systém ma Evropska unie i Codex alimentarius (VeliSek, 2009). Dale se zajimat o vladni
nafizeni a vyhlasky, ktera vyrobu a distribuci t&chto aditiv upravuji. Porovnat pravidla v CR
i zajimavosti ze zahraniCi. A v neposledni fadé se zaméfit na povinnosti pro vyrobce ¢i prava pro

spotfebitele.

SOCIOLOGICKE A PRUMYSLOVE HLEDISKO

Z4ci se mohou zamé&fit na vnimani barevnosti potravin lidmi. Mohou porovnat vnimani
pfibarvovanych potravin a potravin bez aditiv, vramci sociologického vyzkumu a anket. Podrobit
vyzkumu, ktera barva potravin lidi, jako spotfebitele, nejvice pfitahuji apod. Lze
také zpracovat zastoupeni tohoto primyslu v CR, véetn& vyrobk(, které barviva &eského pavodu
obsahuji apod.

HODNOTICIi FAZE

Na zavér je nutné hodnoceni projektu. Zaci na konferenci prezentuji své vysledky ostatnim
skupinam ¢ pomoci workshopl prezentuji pokusy & vyrobky. Je vhodné provést
dokumentaci a vyhodnoceni prubéhu a vysledktl konference. UCiteli odevzdaji psany text, ktery lze
uplatnit v ¢asopise apod. Od ucitell a poroty dostanou zaci slovni hodnoceni. Kromé zdokonaleni

schopnosti je pro Zaky odmeénou laboratorni analyza, vyroba barevného pokrmu nebo exkurze.
ZAVER

Domnivame se, Ze navrhovany projekt ma velkou 8anci na uspéch, jelikoZ je toto téma pro
Z24aky zajimavé a s barevhymi  potravinami  pracuji, respektive konzumuji je kazdy den.
MozZnost analyzovat potraviny a dozvédét se néco vice nejen o zdravotnich rizicich je jisté zajimavé.
Vyhodou je také velka Sitka tématu, ktera pfimo vybizi k variabilnimu zpracovani, které tak maze byt
Sito na miru jednotlivym pracovnim skupinam pfesné podle vlastniho zajmu zak({. Uvedena délka
projektu je vysoce individuaini dle potfeby ugitele i zaki. Zaci by méli vést své miniprojekty
samostatné, ucitel pini roli konzultanta a pouze je usmériuje. Rovnéz dle napadu a navrhi zaki
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nabizi techniku pro zdokonaleni prace zak(l. Pfedevsim pak v pfipadé laboratornich praci.

Kromé zorganizovani a vedeni konference se Zaci zdokonaluji ve vlastni tvaréi ginnosti. Zaci
rozviji svou kreativitu a tvofivost. RovnéZ se nauéi praci ve skupinach,aco je velmi

dulezité, zdokonaluji schopnosti zhodnotit nejen sebe a vlastni praci, ale i praci ostatnich.
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VYUKOVY PROJEKT SACHARIDY
EDUCATIONAL PROJECT SACCHARIDES

SEDIVA Renata

Abstrakt

Vzdélavaci projekt Sacharidy je koncipovan jako projekt zafaditelny do vyuky chemie 3. ro¢niku
tyfletych gymnazii nebo odpovidajiciho roéniku gymnazii viceletych. Ukolem Zakd je navrhnout,
pfipravit a oduCit pro své spoluzaky co nejzajimavéjsi a nejkreativnéjsi vyuCovaci hodinu na
téma z oblasti sacharid(, které si vyberou z nabidky. Mottem projektu je: ,Udélejte si hodinu tak, aby
vas bavila!* V ramci projektu jsou zafazeny i dvé laboratorni prace, kde studenti vypracovavaji zadané
laboratorni Ulohy tykajici se sacharidl a maji moznost pfipravit si, vyzkouSet a zkonzultovat
experimenty, které zamysleji demonstrovat ve své vyu€ovaci hodiné. Po pfipravé vyucovacich hodin
nasleduje jejich prezentace. Kazda skupina ma na prezentaci jednu vyucovaci hodinu. Vyucovaci
hodina musi obsahovat ziskani zpétné vazby od spoluzaku (hra, kviz, test atd.). Ostatni Zaci hodnoti
vyucovaci hodinu béhem jejiho prabéhu pisemné. Projekt je zakoncen reflexi, kde se studenti vyjadfu;ji

k projektu formou dotazniku a testem, ve kterém vyuziji znalosti ziskané v projektu.
Kli¢ova slova

Projektové vyucovani, vzdélavani v chemii, sacharidy, vrstevnické vyu€ovani, laboratorni prace
Abstract

Educational project Saccharides is conceived as a project classifiable into education of
Chemistry in 3rd year of four-year grammar school. The students’ task is to design, prepare and teach
the most interesting and the most creative lesson for their classmates. Groups choose one topic from
the list given by their teacher. Motto of the project is: “Make a lesson so that you enjoy it!” In the
project there are included two laboratory works concerning issues from the topic Saccharides. In the
laboratory works students can prepare, try and consult experiments, which they want to demonstrate
in their lesson. After preparing the lesson students present it. Every group of students has one lesson
for presentation. The lesson has to content getting feedback from classmates (game, quiz, test etc.).
The other students evaluate the quality of the whole lesson. Project is terminated with reflection,

where students comment the project in questionnaire, and test of knowledge.
Key words

Project-based education, education in chemismy, saccharides, peer teaching, laboratory works
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uvoD

Podle Ramcového vzdélavaciho programu pro Gymnazia ma vzdélavani na gymnaziich zaky

vybavit tzv. kli¢ovymi kompetencemi (viz Kolektiv, 2007). K rozvoiji kli¢ovych kompetenci Ize efektivné

vyuzit predevsim aktivizace ve vyucovani a Cinnosti pfi badatelsky orientovaném vyucovani, které se

koncentruji v projektovém vyucovani. Projektova vyuka navozuje a rozviji samostatnou ¢innost zakd

v uCebnim procesu, aktivizuje jea motivuje k feSeni narocnéjSich Ukoll a problémd, k ziskavani

novych zkusenosti samostatnou praci i kooperaci. (Sulcova, Piskova, 2008)

CASOVY HARMONOGRAM PROJEKTU

Projekt byl realizovan v 16 vyuc€ovacich hodinach v priibéhu Sesti tydnd, nékteré vyucovaci

hodiny byly vyuZzity k praci na projektu jen z ¢asti (viz tabulka 1), zejména pfi pFipravé vyucovacich

hodin, jelikoz napady Zaku se po pfiblizné po dvaceti minutach vyCerpavaji a zaci potrebuji do pristi

hodiny naCerpat novou inspiraci.

i ¢as v hodiné oo .
tyden | VH vyuzity napli hodiny
k projektu (min)

1 1 20 minut Motivace

1 2. 45 minut Zadani projektu, rozdéleni do skupin, rozebrani témat, stanoveni
pravidel pro praci ve skupiné, stanoveni hodnoticich kritérii a burza
napadu na vyukové metody

1. 3.a4. 90 Laboratorni prace: Dukazy sacharid(

2.-3. |5.—-7. |20+20+ 25 Tymova prace feSitelskych skupin — vyhledavani informaci
v literatufe, planovani VH, pfiprava materialt pro ziskani zpétné
vazby.

5. 8.a9. 90 Laboratorni prace: Traveni Skrobu

3-6. |10. - 6 x 45 minut Prezentace vyucovacich hodin

15.
6 16. 20 minut Test a reflexe

Tab. 1: Casovy harmonogram vyukového projektu Sacharidy
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MOTIVACE

Jako motivaci jsem zvolila dvé ukézky zpestfeni hodiny, brainstorming a ochutnavku vybranych
sacharidu, které mohou inspirovat Zaky pfi tvorbé jejich vyu€ovaci hodiny.

Pro ochutnavku jsem vybrala tfi béZné dostupné sacharidy, glukosu, fruktosu a sacharosu, které
meéli studenti ochutnat a na zakladé chutovych vjemud rozhodnout, ktery z pfedkladanych cukr(i jim
pfiSel  nejslad$i,a  ktery nejméné sladky. Déle méli studenti  porovnat chut
sacharosy ziskané z rlznych zdroju — fepny a tftinovy cukr.

VYBER TEMAT

Po rozdéleni zak( do Sesti skupin a zadani projektu si kazda skupina zvolila téma pro svou

vyucovaci hodinu z nasledujici nabidky:

e Vznik sacharidu a vyskyt v pfirodé
e Monosacharidy

o Disacharidy

e Polysacharidy

e Sacharidy, naSe zdravi a vyZiva

e Vyznam sacharid

Zpusob zpracovani vybraného tématu byl zcela vrezZii studentld, jedinou podminkou

bylo ziskani zpétné vazby od spoluzakl formou kvizu, hry, testu apod.

PRIPRAVA VYUCOVACICH HODIN

Pfi pfipravé vyuCovacich hodin maji studenti k dispozici vybranou literaturu dostupnou
v kabineté chemie a biologie nebo Skolni knihovné. Studenti maji moznost pfipravit si experiment pro
svou vyucovaci hodinu, ktery si mohou vyzkouSet v ramci laboratornich praci a zkonzultovat ho

s vyucujicim.
LABORATORNI PRACE

V ramci projektu jsou zafazeny dvé laboratorni prace kazda v rozsahu 90 minut. Prvni
laboratorni Uloha sestava ze tfi Ukold. Prvni Ukol se tyka rozliSeni redukujicich a neredukujicich
sacharidi pomoci Fehlingova &inidla (viz Obr. 1), druhy ukol dikazu Skrobu Lugolovym roztokem a ve
tfetim ukolu zaci pfipravi kouzelnou banku.

Druha laboratorni uloha sestava také ze tfi ukold. Prvni ukol se tyka dukazu redukujiciho
sacharidu pomoci Tollensova ¢inidla (viz Obr. 2), druhy ukol se tyka enzymové hydrolyzy

Skrobu a treti Ukol hydrolyzy Skrobu pusobenim kyseliny sirové.
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Obr. 1 Obr. 2

Obr. 1: Dukaz redukujicich sacharidd Fehlingovym ¢inidlem

Obr. 2: Dukaz redukujicich sacharidd, Tollensovym ¢inidlem

PREZENTACE VYUCOVACICH HODIN

Na prezentaci své vyu€ovaci hodiny méla kazda ze skupin k dispozici jednu vyu€ovaci hodinu.
Z4ci, ktefi byli momentalné v roli vyugujicich, mohli vyuzit po&ita& pfipojeny k internetu, dataprojektor,
DVD pfehravac a zpétny projektor. Po pfedchozi dohodé mohli vyuzit i laboratorni

nadobi a chemikalie.

Vétsina skupin zvolila vyklad s powerpointovou prezentaci. Tvorbu vzorcli a chemické rovnice
Zaci vétsinou vysvétlovali s pomoci kfidy a tabule, néktefi si vSak dali praci s vypracovanim vzorct do
powerpointové prezentace, opirali se pfi tom o znalosti, které pfed tim ziskali pfi studiu vzorcl
monosacharidd. Z&ci se snazili své hodiny ozvlastnit pokusem (viz Obr. 3) &i videem, které néktefi
sami natodili, jini si ho zapUjcili v kabineté chemie nebo stahli z internetu. Pro ziskani zpétné vazby od
zakl vyuzila vétsina skupin test, jen malo skupin pfipravilo didaktickou hru nebo soutéz, témér v kazdé
hodiné vSak nejusp&sngjsi fesitel testu nebo vitéz v soutéZi ziskal sladkou odménu. Zaci si nosili do

hodin vlastni pomUcky a ukazky, néktefi vyuzivali pfimo ve vyuce i internet.

Obr. 3: Experiment dehydratace sacharosy kyselinou sirovou v podani skupiny Monosacharidy ve tfidé 3. a, zdroj autorka
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HODNOCENIi PROJEKTU a REFLEXE

Po skonéeni prezentace vyukové hodiny hodnotili Zaci vykon svych spoluzakil v rolich ucitele
dle kritérii, ktera si pfed pfipravou vyucovacich hodin spole¢né stanovili (porozuméni, mluveny projev,

kreativita, zapojeni tfidy).

Po skonCeni prezentaci jednotlivych  skupin byla jedna vyuCovaci hodina
vénovana zaveéreénému procvicovani latky pfed testem. K procvi€eni ziskanych znalosti byl pouZit

pracovni list.

ZaveéreCny test sestavaze sedmi Uloh, z nichz &tyfi jsou uzaviené testové ulohy s jednou
spravnou odpovédi. Tyto testové ulohy byly vybrany ze sbirek uloh k pfijimacim zkouskam na vysoké
Skoly a sbirky Uloh ke spoleéné &asti maturitni zkousky (viz Cipera a kol., 2000; Ctrnactova a kol.,
2001; Kodi¢ek a kol., 1998). Tento typ uloh byl zafazen proto, aby si Zaci zvykali na tento typ
testovani, se kterym se setkaji u statni maturitni zkousky a pfijimacich zkousek na VS. Dal$i tfi ulohy
jsou oteviené, Zaci v nich maji prokazat znalosti chemickych reakci sacharidd a schopnost vyjadfit
chemickou reakci chemickou rovnici. Dale je obsazena uUloha na znalosti nabyté v laboratornich
cviéenich (dlkazy sacharidd) a uloha na vyznaceni chiralnich uhlikovych atomu a funkénich skupin ve

Fischerové vzorci monosacharidu.

Po skonc&eni projektu vyplnili Zaci anonymni dotaznik k reflexi toho, co se jim na projektu libilo,

ZAVER

Pfi praci na projektu Sacharidy si zaci Gymnazia ve Dvore Kralové nad Labem vyzkousSeli praci
ve skupinach, vyhledavani a zpracovavani informaci, pfipravu zajimavé vyucovaci hodiny — volbu
vyuCovacich metod, zpracovani obsahu a zafazeni aktivizanich metod. Pfi laboratornich ulohach si
zaci osvojili praktické dovednosti a vyvozovani zavéra z vysledkl experimentd, navic mohli navrhnout
vlastni experiment, ktery si mohli po konzultaci s vyuéujicim vyzkouSet a zafadit ho do své vyucovaci
hodiny.

Projektova metoda se pfi vyuce tohoto tématu na vysSe zminéném gymnaziu osvéddcila.
V zavérecném dotazniku k reflexi zaci ocenili pfedevsim rozvoj kliCovych kompetenci — prezentace

pred celou tfidou, prace ve skupiné, vyhledavani informaci atd.
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BAREVNY SVET
COLOURY WORLD

POULOVA Anezka, STARKOVA Dagmar

Abstrakt

Projekt s nazvem ,Barevny svét® je ur€en pro zaky 9. tfid zakladnich skol nebo odpovidajicich
rocnikd gymnazii. Jeho hlavnim cilem je vyuzit rozsahlych mezipfedmétovych vztah( spojenych
s barvami kolem nas. Zaci jsou vedeni k tomu, aby nad b&Znymi vécmi jako jsou barvy, jejich
vyznam a zmény vice pfemysleli a nenasilnou formou si tak rozsifovali znalosti a védomosti z fyziky,
chemie, biologie, historie, psychologie & zemépisu. Ukoly jsou zaméfeny jednak na vyhledavani
informaci, ale také na jejich vyuzivani a uplatnéni pfi feSeni rozsahlejSiho problému. Na jejich zakladé
si pak vybiraji praktickou ¢innost (barveni oble¢eni, pfiprava pryskyfiénych lakd, pfiprava barevnych
inkoustl apod.), kterou v zavéru projektového vyucovani realizuji. BEhem projektu je kladen dlraz na

vzajemnou prezentaci vysledkl a spole¢nou diskuzi.
Kli¢ova slova

Projektové vyucovani, barvy, barviva, pracovni listy
Abstract

The project Coloury World is intended for nine-graders. Its main purpose is to utilize extensive
interdisciplinary relations associated with colours around us. The pupils are led to think more about
things as common as colours, their sense and changes, thereby broaden their physical, chemical,
biological, historical, psychological or geographical knowledge in a spontaneous way. The tasks are
focused on information search and on their application during an extensive problem solving. Based on
these information they choose a practical activity (clothes dying, resin varnish preparation, coloury inks
preparation etc.) which they realize at the end of the project. During the project, emphasis is given to

mutual presentation of results and discussion.
Key words
Project-based education, colours, dyes, worksheets

uvob

Projekt je ur€en pro zaky devatych ro€nikl zakladnich Skol, pfipadné pro odpovidajici ro¢niky
viceletych gymnazii. Jak jiz nazev napovida, zaméfuje se na pojmy barva a barvivo. Zaci se b&hem
projektu dozvédi informace z historie, fyziky a chemie o vyuzitelnosti barviv, o jejich specificich apod.
VyuZivaji se rozsahlé mezipfedmétové vztahy, aby si Zaci méli moznost propojit vSechny nabyté
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poznatky do uceleného obrazu vnimani svéta kolem nas. V projektu je kladen diraz na schopnost
vyhledavat a ziskavat informace nejen na internetu, ale i v tisténé literatufe, pficemz by zaci méli byt

ochotni pokradovat v ziskavani informaci i z domova.

Predpoklada se, Zze ucitelé jednotlivych pfedmétd budou mezi sebou spolupracovat, Ze si
vyhradi dostatek ¢asu i mimo projektové hodiny a budou Zzakdm ochotni odpovidat na jejich
otazky a podpofi tak jejichzdjem o problematiku i ve volném ¢&ase. Zaci musi
spolupracovat a kooperovat, zaroveri je potieba, aby byli schopni samostatné vyhledavat

informace a organizovat si ve skupiné postup prace a rozdélovani ukold.

CiLE PROJEKTU

Snahou projektu je rozvijet komunika¢ni schopnosti u zakd a i u nékterych ucitelt, péstovat
v Zzacich smysl pro spolupraci, kooperacia pocit odpovédnosti za provad&nou &innost. Zaci se
v prubéhu uci i organizaénim dovednostem a rozvijeji svou schopnost vyhledavat a tfidit informace
nalezené nejen na internetu. V neposledni fadé si projekt klade za cil rozvijet u zakua

manualni zruénost.
Z4ci po absolvovani tohoto projektu:

¢ znaji a definuji pojmy barva a barvivo, svymi slovy popisi zakladni rozdil mezi t&émito pojmy,
e maji zakladni povédomi o historickém a dneSnim vyznamu barviv, jejich chemickych

vlastnostech, ziskavani a vyuziti,

e popisi vliv barev na psychiku ¢lovéka.

CASOVY HARMONOGRAM

Projekt pocita s dvéma Casovymi plany. Varianta a zahrnuje pét vyu€ovacich hodin, varianta
B &tyfi vyuCovaci hodiny. Obé verze jsou rozlozené do delSiho Casového obdobi (projekt nelze

uskutecnit béhem jednoho dne).

V prvni hodiné ucitel Zzakim vysvétli obsah a cile projektu, seznami Zaky s ¢asovym
harmonogramem a vymezi pojmy barvaa barvivo, aby se Zacizorientovali v samotném zadani
projektu. Nasleduje Uvodni ¢&ast, kde ucitel vyuzije motivacni text, test na vnimani
barev a vSeobecné znamé barevné stereotypy (viz dale). Takto motivovani zaci si vylosuji barevné
odznaky a rozdéli se tak do 5 skupin (Cervena, modra, zelena, zluta, hnéda) po (idealné) 4-5 zacich.
Ve skupinach nasledné zaci dostanou €as na rozdéleni funkci, ddlezita je prfedevsim role mluvciho,
ktery bude prezentovat vysledky. Na konci této hodiny rozda ucitel kazdé skupiné pracovni

sloZku a pracovni list, oba ve shodné barvé s barvou skupiny.

Po uvodni hodiné nasleduje faze, ve které zaci pracuji samostatné a vyhledavaji informace
0 své barvé podle zadani na pracovnim listu. Ve varianté a jsou této fazi vyhrazeny dvé vyucovaci
hodiny, ve varianté B pouze jedna vyucovaci hodina. Nutnym pFedpokladem pro praci zakl je

pfistupnost knihovny a pocCitaéové ucebny.
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V dal$i hodiné jiz zaci prezentuji vysledky své Cinnosti spoluzakiim. Kazda skupina predstavi
svUj pracovni lista informace, které pfi vyhledavani ziskala. Ucitel fidi diskuzi nad jednotlivymi

pfispévky a hodnoti projekt podle nize uvedenych kritérii.

V zavéru hodiny si zaci vyberou na zakladé ziskanych poznatk( aktivitu, kterou budou chtit
uskutecnit v nasledujici hodiné. Chut do dané &innosti by méla vychazet od zaku, ale ucitel je mlze
uvedenim nékterych napadl motivovat ¢ nasmérovat — napf. batikovani oble€eni, barveni plsté,
barveni ptacich budek vyrobenymi pryskyficnymi laky, pfiprava barevnych pokrm(za vyuziti
potravinarskych barviv, vyroba barevnych inkoustd apod. Z&ci pfi vypracovavani pracovnich listd jisté

sami na mnoho zajimavych aktivit narazi.

Posledni hodina je vénovana vybrané praktické ¢innosti a v zavéru se predvedenim vyrobku

projekt zakongi.

MOTIVACE

V Gvodni hodiné ucitel vyuZzije nékolik motivaénich momentl. Nejprve zaky informuje o tom, Ze
schopnost vnimat barvy geneticky upada, tedy Ze nasi pfedci dokazali vnimat vétsi spektrum barev
nez my. Dale je odkaze na fiktivni ¢lanek britskych védcd, ktefi udajné potvrdili, Ze muZi nejsou
schopni vnimat drobné rozdily v barvach. V prabéhu se snazi rozproudit diskuzi o tom, je-li to

skute¢né pravda.

Hnaci silou diskuze mize byt i nasledujici aktivita, barevny test. Ucitel Zakim promita barevné
étverce a zaci diskutuji nad jejich barvou. Vyména nazor napfiklad nad rGznymi odstiny oranzové je

témér zaru€ena. Cilem je zaky vyprovokovat a zaujmout, aby se chtéli o barvach dozvédét vice.

Posledni motivaéni aktivitou je hledani urcitych stereotypnich predstav o barvach rliznych
objektld. Ugitel vyjmenuje nékolik vybranych predmétu, pficemz se zaméfuje na béznou znalost jejich
barevnosti. Napfiklad ze kopretina je bila, coz nemusi byt vzdy pravda — existuje tfeba i modra nebo
rdzova kopretina. Zaci tim objevuji zazZité predstavy a rozsifuji si védomosti o nové prekvapivé
informace.

PRACOVNI LISTY

Kazda skupina dostane svUj vlastni pracovni list oznaCeny barvou skupiny. Kazdy pracovni list

obsahuje 8 ukolu, které jsou typové podobné, ale vztahuji se vzdy k pfislusné barvé.

Prvni Ukol je zaméfen obecné na vnimani svéta okolo nas — zaci vyjmenu;ji pét véci, které maji
pfirozené danou barvu a nemaji variantu jiné barvy. Druhy ukol je biologicky — Zaci by méli podle
obrazka ur€it nazvy rostlina vyhledat priklady jejich vyuziti. Treti dkol je historicko-
zemepisny - Zaci zjistuji, pro¢ dany geograficky udaj obsahuje barvu ve svém nazvu (napf. zamek
Cervena Lhota, Cerné jezero na Sumavé, Zluta feka apod.). Ctvrty Ukol je chemicky — Zaci si vybiraji
dvé barviva, vyhledavaji jejich chemické vzorce a uvadi, k ¢emu se pouzivaji a jak se ziskavaji. Paty,
Sesty a sedmy ukol zakim umoznuje uvést zajimavosti, které o své barvé nasli. Osmy ukol je Sirsi a

Z4&ci jej vypracovavaji na samostatny papir. Namatkou jmenujme ,barvy a barviva pouzivana v umeéni,
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.barvy z fyzikalniho hlediska“ &i ,psychologie barev”.

HODNOCENIi PROJEKTU
Jednotlivé skupiny se budou hodnotit podle nasledujicich kritérii:

e porozuméni zadani,

e odevzdani pracovniho listu a pomocnych materialq,
e spravnost fedeni,

e napaditost,

e skupinova &innost,

e angazZovanost,

e srozumitelnost projevu,

e aktivita nad ramec povinného zadani.

ZAVER

Z4ci se malo zajimaji o déni kolem sebe, tim spi$, pokud se jedna o jevy zcela b&zné a na prvni
pohled nezajimavé. Nas projekt se snazi zaky upozornit na to, Ze i v bézném zZivoté se vyskytuji véci,
nad kterymi je tfeba premyslet, které nejsou jen tak samo sebou, mohou nas Zivot
ovliviiovat a v historii jej | ovlivnily. Zaci ziskavaji b&hem prace s pracovnimi listy nadhled a propojuji
si zabavnou formou poznatky z riznych pfedmétd do jednoho celku. Velmi dulezitym aspektem je také
rozvijeni komunikace a spoluprace ve  skupiné, hledani odpovédi na problematické
otazky a prezentace vysledkl pred spoluzaky. Vystupem projektu je pak vytvoreni konkrétnich,

smysluplnych a dale vyuzitelnych vyrobku.
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