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Paradigms of Natural Science Education
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Looking for Altemativ@

1
Scientistic Model

Scientific
Materialism

Polytechnical Model




Generalization Abstraction

Scientistic Model

Atomisation Matematisation



Scientistic Model

~, -Strictly Rigid Curricula
-Mass Teaching

-Transmissive and Instructive Educational
Procedures |

i ket -Cognitive Goals

o s -Utilitarian Teaching Strategy

“* _Uniform Approach to Pupils

-Unification of Information Sources

Decline of credibility of natural s€ience
education



Do you not believe?

A few results of the ROSE project (The Relevance of Science Education)
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Do you not believe?

A few results of the ROSE project (The Relevance of Science Education)
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School science

has opened my

eyes to new and
exciting jobs
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A few results of the ROSE Project (The Relevance of Science Education)
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Natural sciences....
...natural science subjects...

;:';'t'heir didactics,

= as well as our understanding of their meanings,

are gradually developing and __ anging



Different Competences
1"
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Education in Natural Sciences

MEANS



A MEANS

... but a means of what?

What will man need
to know In the
course of the
following 40-50
years of his
professional
career?

What is school
expected to
prepare him for?

..And to equip him
with?




Key purposes and key competenses according to
General Educational Programmes {5-

Competence to learning
Competence to problem solving
Communicative Competence
Social and Personal Competence
Civil Competence

Working Competence



Who meets competences given by
General Educational Programmes?




System of Curricular Documents

~ National Educational Programmes

School ~ School Educaticnal Programmes
Level - |
. Pract. Basic Gvmt  Sec. Profe
Edu Edu ceps  Edu SEPs

SEps  SEPs



Bila kniha — Narodm program vzdélavam

The White Paper - National Programme of Education

General Ed. Programmes
Ed. School Programmes

Ed. sphere

Branch of Ed.

Educational Programmes




Schedule of the Startup Time of
General Educational Programmes

Year
9.
8.
7.
6.
5.
4.
9
2.
1.
2003/04 | 2004/05 | 2005/06 | 2006/07 | 2007/08 | 2008/09 2009/10_ 2010/11 | 2011/12
School Year
Notes

- Only pilot schools, checking/testing elements of Basic Education GEP

Only pilot schools, checking/testing the full scope of teaching

Schools according to their own decision, always from the first and sixth
forms

Obligation of all schools, always from the first and sixth forms




What are expected changes

based on?
e Concept of whole-life education

e Concept of variability of educational
programmes at the school level

e Concept of the strengthening of
pedagogical autonomy

e Concept of developing |nd|V|duaI|ty of
each pupil Sy

e Concept of education for life
e Concept of changes in the school €limate



Possibility of school profiling
Possibility of wider specialisation of
schools

Implementation of the marketing strategy of
schools

COMPETITION BETWEEN SCHOOLS



Expected demographic changes in the

population aged 5-14 in the next decade
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Expected demographic changes in the population

aged 15-19 in the next decade

vzdélavani)
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Changes in expenses per student between the
years 1995 and 2003

Zmény ve vydajich Zmény v poctustudenti € Zmény ve vydajich na studenta
hanges: Expenses _Numbers of students Expenses per 1 Students

Primarni, sekundarni a post-sekundarni netercidrni vzdélavani

Primary, Secondary and Post-Secondary non-tercially Education
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Language and Language Communication

(Czech Language and Literature, Foreign Languages)
Mathematics and Its Applications

(Mathematics and Its Applications)
Information and Communication
Technologies

(Information and Communication Technologies)
Man and His World Man and His World)
Man and Society

(History , Education for Citizenship)
Man and Nature

(Physics, Chemistry, Natural Science, Geography)
Art and Culture

(Music Education, Art Education)
Man and Health
(Health Education, Physical Education)

Man and the World of Work
(Man and the World of Work)

General
Educational
Programme

for Basic

Education
(Basic Edu
GEP)



Social and Character/Personality
Education

Education of a Democratic Citizen

Education Focused on Processes of
Thinking in European and
Global Implications

Multicultural Education

Environmental Education

Media Education

General
Educational
Programme

for Basic

Education
(BE GEP)

Cross=Section
Themes



Language and Language Communication
(Czech Language and Literature, Foreign Languages)
Mathematics and Its Applications
(Mathematics and Its Applications)
Information and Communication
Technologies
(Information and Communication Technologies)

Man and Society

(Civil and humanitarian base, Story)
Man and Nature

(Physics, Chemistry, Natural Science, Geography)
Art and Culture

(Music Education, Art Education)
Man and Health
(Health Education, Physical Education)

Man and the World of Work
(Man and the World of Work)

General
Educational
Programme for
Grammar School
(Secondary
General )
Secondary Edu

GEP Cross-
Sectional
Themes



Social Skills Education g L
General
Educational
Programme for
Grammar School
(Secondary

General )
Secondary Edu

GEP Cross-
Sectional
Themes

Education to Thinking in European
and Global Implications

‘Multicultural Education

Environmental Education

Media Education



1. stupen 2. stupen

nd degree
1st degree 6.- 9. mﬁ”:nik agmlpﬂ'-'iilajici
Vzdélavaci oblasti Vzdélavaci obory 1. - 5. rocnik rocniky viceletych strednich
: skol
Education Areas BranchesFields of Ed. o ;
Minimalni casova dotace
_ ) _ Cesky jazyk a literatura ek 16
Jazyk a jazykova komunikace -
CHEl jamyl 4 12
Maternatika a jeji aplikace 22 16
Informacni a komunikacni technologie 1 1
Clovék a jeho svét 12 -
— . Déjepis
Clovek a spolecnost . . . > 12
: Yechova Kk ohcanstyi

Fyzika

Chermie

Clavék a pfiroda

Pfirodopis
Man and Nature Femeépis

Hudehnl wchowa

Lmeni a kultura - — 12 10
Culture Wybrarna wchova

— . Wychova ke Zdravi -

Clovek a zdravi 5 - 11
Health Telesna wchova 10

Clovék a svit prace  Work g 4

Prufezovatémata  Cross-Section Themes F P

vazana [1]  fixed - 10

Disponibilni casova dotace -
volna free 4 5

Total Obligatory time 118 122

Celkova povinna casova dotace Endowment



Total Number of Lessons in Pupils Aged 7-14
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What new elements are
brought to education
by General Educational
Programmes?

Change of pupils key competences
Freedom to create the thematic plan

Making use of innovative and alternative methodsof
learning |

...and a POSSIBILITY OF INTEGRATING THE
EDUCATIONAL PROCESS



How far did the integration of teaching natural science
subjects get in the EU countries?

DENMARK
Language Branch Mathematics Branch
Subjects: Year | | Year2 | Year3 | Year1 | Year2 | Year3
Mathematics - 135 127 132 135 127
Physics - - 127 79 108 127
Chemistry - - 127 79 135 | 127
Biology 79 - 127 79 135 127
Geography - 81 - - 81 -
Natural Science 79 108 - - - -
(Science)




How far did the integration of teaching natural science
subjects get in the EU countries?

ESTONIA
Subjects: Year 1 Year 2 Year 3
Mathematics 9 35-lesson courses, 1.€. 315 hours 1n 3 years
Geography 3 35-lesson courses, 1.e. 105 hours 1n 3 years
Biology 4 35-lesson courses, 1.e. 140 hours in 3 years
Chemistry 4 35-lesson courses, 1.e. 140 hours 1 3 years
Physics 6 35-lesson courses, 1.e. 210 hours 1 3 years




How far did the integration of teaching natural science
subjects get in the EU countries?

FINLAND
Lower Level Higher Level Courses
Subjects: Year | Year | Year | Obligatory | Specialised
7 8 9

Mathematics 9 6—10 2-3
Biology and " - -
Geography

Physics and 6 - -
Chemuistry

Biology - - - 2 2
Geography - - - 2 2
Physics - - - 1 7
Chemistry - - - 1 3




How far did the integration of teaching natural science subjects get in the EU

countries?
FRANCE
Prepara- R— Specialisa-
ain Cycle ;
Subjects tory Cycle tion Cycle
Year 6 Year 5 Year 4 Year 3
Mathematics 4 3.5-45 | 3.5-4.5 4
History, Geography,
and C e 3 3-4 3-4 3-3.5
Biology and Sciences
Technology 1.5 1.5-2 1.549 2
fyzika a chemie - ) ) )




How far did the integration of teaching natural science subjects get in the EU countries?

IRELAND
Junior Cycle Senior Cycle
Subjects:
1. Dies 3. 1. Do
Natural Science (Science) Number of hours prescribed - -
Group of Natural Science Subjects
Mathematics - - -
Physics - - -
Chemistry - - -
Not specified
Physics and Chemistry - - -
Biology - - .
Applied Mathematics - - -
Applied Sciences
Physics and Chemistry - - -
Not specified
Agriculture - - -
Group of Social Sciences
Geography - - - Not specified




How far did the integration of teaching natural science

subjects get in the EU countries?

ITALY
Subjects: Year 1 Year 2 Year 3
Mathematics and Natural Sciences 6 6 6
History and Geography 4 4 5
Technical Education 3 3 3




How far did the integration of teaching natural science subjects get in

the EU countries?

CYPRUS

Subjects:

Grade A

Grade B

Grade C

Mathematics

4

4

Geography

Physics

Chemistry

Botany and Zoology

Anthropology

Biology




How far did the integration of teaching natural science subjects get in

the EU countries?

LIECHTENSTEIN
Subjects: Year 1 | Year2 | Year3 | Year4

Obligatory Subjects
Mathematics 3 5 5 5
Natural Sciences 3 3 3 3
History, Political Sciences, 3 4 3 4
Geography

Elective Obligatory Subjects

Mathematics 1 2 2 2
Natural Sciences - - - 2




How far did the integration of teaching natural science subjects get in

the EU countries?

Astronomy, Chemistry)

LATVIA
Subjects: Year 11 | Year 12
Mathematics 5 5
Natural Sciences (Biology, Physics and 4 4




How far did the integration of teaching natural science subjects get in

the EU countries?

MALTA
District School Junior Lyceum
Subjects:
Years 1-2 Years 3-5 | Years 1-2 | Years 3-5

Mathematics 5 5 5 5
Integrated Natural

Science (Physics, 4 4 4 4
Chemistry, Biology)

Geography 1 1 2 1




How far did the integration of teaching natural science subjects get in
the EU countries?

THE NETHERLANDS
Subjects Year 1 Year 2 Year 3
Geography 140
Mathematics 400
Physics and Chemistry 200
Biology 120
Technology 180




How far did the integration of teaching natural science subjects get in
the EU countries?

POLAND
Subjects Year 1 Year 2 Year 3
Mathematics 12
Physics and Astronomy 4
Chemistry 4
Biology 4
Geography 4
Technology 2




How far did the integration of teaching natural science subjects get in the EU

countries?
PORTUGAL
Cycle 2 Cycle 3
Subjects: Year5 | Year6 | Year7 | Year 8
Mathematics and Natural Sciences - -
Social Sciences, History, - - i
Geography
Mathematics - - 6
Natural Sciences, Physics, - - 6.5

Chemuistry




How far did the integration of teaching natural science subjects get in
the EU countries?

AUSTRIA
Subjects Year5 | Year6 | Year7 | Year$
Geography and Economy 7—12
Mathematics 14 — 20
Biology and the Environment 7—12
Physics 1.5—4
Chemistry 5-10




How far did the integration of teaching natural science subjects get in
the EU countries?

ROMANIA
Subjects Year 5 | Year6 @ Year7 | Year 8
Mathematics 4 4 4 4
Physics - 2 2 %
Chemistry - - X 0
Biology 1-2 2 2 1-2
Geography 1-2 1-2 1-2 2
Technical Education 1-2 1-2 1-2 1-2




GREECE (Obligatory Subjects)

Subjects: Grade 1 Grade 2 Grade 3
Major Obligatory Subjects (for all specialisations)
Mathematics 4-5 4 -
Mathematics and Statistics - - 2
Physics and Chemistry 4-5 - -
Physics-Chemistry-Biology - 4 -
Physics and Biology - - 2
Obligatory Subjects of Natural Science Specialisation

Mathematics - 3 5
Physics - 2 3
Chemistry - 2 2
Biology - - 2

Obligatory Subjects of Technical Specialisation
Mathematics - 3 5
Physics - 2
Chemistry and Biochemistry - - 2




How far did the integration of teaching natural science subjects get i
the EU countries?

GREECE (Elective Subjects)

Elective Subjects

Environmental Sciences -

Astronomy and the Universe -

Biology -

Chemistry -

DO | DO D DN

Management of Water Resources -

Statistics - -

Agronomy - -




How far did the integration of teaching natural science subjects get in
the EU countries?

SLOVAKIA
Subjects: Year S | Year 6 | Year 7 | Year 8 | Year 9
Geography 2 2 2 2 1
Mathematics 5 5 5 4 4
Physics - 2 2 2 1
Chemistry - - - 2 3
Natural Science 2 2 Z 2 1




How far did the integration of teaching natural science subjects get in

the EU countries?

SLOVENIA

Subjects: Year4 | Year 5 | Year 6 | Year 7 | Year 8
Geography - - 70 66 48
Natural Science 70 70 - - -
(Science)
Biology - - 70 66 48
Chemistry - - - 66 64
Physics - - - 66 64
Mathematics 175 140 140 132 128
Natural Science Days 16 12 16 12 16




How far did the integration of teaching natural science subjects get in

the EU countries?

SPAIN (Selected Provinces)

Andalusia Galicia Basque Region
Subjects: 2. | 3. 2. | 3. |2 |3 |4
Mathematics 4 | 3 4 | 3 4 | 41|33
Social Sciences
History, Geography 3|3 313 313 (253
Natural Sciences
3| 4 2 | - 2 | 34|25
Physics and - - - 2 & : : _
Chemistry
Biology,Geology - | - - ST
Technology 3] 2 3 21 2 (2525




What is the approach of our
teachers to the integration of
education?

Histogram relativnich Cetnosti
Relatlive Freqqency Ratle
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0 1 2 3 4 3 6
forma integrace viuky pfirodovédnich predmétl na 23
Form of Integration of Teching Science Subjects at Primary School

Individual independent subjects (zero integration) 1

memmmm=el | More emphasis on cross-subject relationships within the framework of

independent subjects S

Joint (integrated) teaching of selected themes 3

A wider range of integration- e.g. by means of project work

Full integration of two or more natural science subjects




What is the approach of our teachers to the
integration of education?

Suitability of full integration of subjects at
Primary School

-

60.90%

1. Chemistry-Natural Science
i Physics-Chemistry-Natural Science 58.90%
3. Chemistry- Physics 56.60%
4. Man and Nature (Physics-Chemistry-Geography-

Natural Science) 52.60%
5. Natural Science — Geography 45.10%
6. Chemistry-Geography-Natural Science -39.60%
7. Physics-Chemistry-Geography 34.80%
8. Physics-Geography-Natural Science 29.90%
0. Physics — Natural Science 28.30%
10. | Chemistry-Geography 24.50%
11. | Physics-Geography 20.00%
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What is the approach of our
teachers to the integration of
education?

Histogram relativnich Cetnosti
Relative Frequency Rate
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0 1 2 3 4

Form of Integration of

. . - . . . - Science Subjects at
forma integrace vyuky prirodovednych predmetli na 35 secondary Schools

L4

Individual independent subjects (zero integration) 1
memmmm=el | More emphasis on cross-subject relationships within the framework of 2

independent subjects

Joint (integrated) teaching of selected themes 3

A wider range of integration- e.g. by means of project work

Full integration of two or more natural science subjects




What is the approach of our
teachers to the integration of
education?

Applicability of full integration of subjects
at secondary school

Chemistry — Biology 47.60%
Chemistry- Physics 41.30%
Physics-Chemistry-Biology 41.10%
Man and Nature (Physics-Chemistry-Geogr.-Biology) 37.90%
Biology — Geography - 30.40%
Chemistry-Geography-Biology 29.60%
Physics- Chemistry- Geography 25.80%
Physics — Geography- Biology 25.30%
Physics-Biology 22.90%
Physics-Geography 21.00%
Chemistry-Geography 20.40%
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What is the approach of our
teachers to the integration of

education?

Full integration of subjects at secondary
school is suitable
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What is the approach of our
teachers to the integration of
education?

Optimised plan of teaching natural
science subjects at primary

school
Subjects Year 6 | Year 7 | Year 8 | Year 9
Chemistry 0 1 2 2
Physics 1 1 2 2
Geography > 2 1 1
Natural Science 2 2 1




What is the approach of our
teachers to the integration of
~education?

M:im dostatek informaci o RVP ZV.
| have enough information Tout GEP of Basic Education

| | | |
| I | ZL .
naprosto | fully agree o rozhodné
souhlasim | definitely don t agree nesouhlas im

Podilim se na tvorbé SVP na svém pracovisti.
| participate in creating SEP in my work place

H l | | I |

| zh
naprosto | fully agree rozhodné

| definitely don t agree

sonhlasim nesouhlasim




What is the approach of our
teachers to the integration of
~education?

Integraci vyuky prirodovédnych predméti poklidim za vhodnou.
| consider integration of Science j’ubject as Suitable

naprns:m | fully agree | definitely don t agree
souhlasim

RVP zjednodusi a zatraktivni viuku prirodovédnych predmeéti.

GEP will make science subjects easier and more attractive

I I Iv | I

rnz.Im dné

nesouhlasim

naprosto | definitely don t agree
souhlasim | fully agree

rnzI'm dne

nesouhlasm




What is the approach of our

teachers to the integration of
~ education?

Vysoka skola v soucasné dobé dobie piipravuje své absolventy pro praci se SVP.
Teacher Training prepare graduates very well for onk with GEP/SEP
| | | |

I I ! I
naprosto o rnz.{mdné
souhlasim | fully agree | definitely don t agree nesouhlasim

Poklidam se za odborné zpusobilého/zpusobilon k plné
prirodovédnvch predméti.

| consider myself a teacher professionally qualifief to transfer GEP at integration Form

integrované vyuce

| |

| | | zL
Nnaprosto rozhodné
snuf]_}]_a_sim  fully agree | definitely don t agree

nesouhlasimm




What is the approach of our
teachers to the integration of
education?

Integraci vvuky prirodovédnvch predméta je vénovana dostatecnd pozormost v ramci
programu daliiho vzdélivani uciteli.
Integration of Science Subjects is paid a suTcient amount of attention

| | | | 1{1 )
naprosto | definitely don t agree rozhodné
souhlasim | fully agree y 9 nesouhlasim

Pro integrovanou vvuku je k dispozici dostatek materiila (ucebnice, metodické
piirucky, pracovni listy atd.)

There is a sufficient quantity of materials (textbooks, methodelogical handbooks, work
sheclets, etc.) for intedrat?d education | I | |

| | | I ZL ;
naprosto | fully adree o rozhodne
couhlasim yag | definitely don t agree nesouhlasim




- subjects ?integrated education will be more

And what is the approach of
~our teachers to integrated
‘education of natural science

demanding for teacher preparation

Integrovani vvuka prirodovédnvch predméti bude niarocnéjsi na pripravu udéitela.
Integrated education will be more demanding for teacher preparation

I l I I I I

l | | .
Naprosto | fy|ly agree | definitely don t agree lemdn?
souhlasim nesouhlasmm

Pro postupné zavadéni integrované vwuky prirodovédnych pired méta jsou na nasi Skole
vhodné podminky.
There are good conditions in our school fol gradual introducing integrated education

| | |
naprosto rc:zl'm dné
P

| fully agree | definitely don t agree

souhlasim nesouhlasim



What is it that prevents most the introduction of
integrated education of natural science subjects into

schools?

Teachers specialisation in 1 or 2 subjects
Insufficient professional qualification of teachers

Lack of certain textbooks

Lack of financial funds, predominantly for finishing
the equipment of specialised classrooms
and laboratories



What is it that prevents most the introduction of
integrated education of natural science subjects into
schools?

Difficulties associated with the formation
of the timetable

Unwillingness of teachers to change traditional
ways of teaching

Insufficient motivation



-~ ...and when we speak about motivation

Platy uciteld na nizsi sekunddrni urovni po zahdjeni kariéry, po 15 letech praxe
ana konci kariéry (2004)

[ Platy po 15 letech praxe/minimdlni kvalifikace
@ Platy ke konci kariéry/minimdln{ kvalifikace
O Platy na zacatku kariéry/minimaln{ kvalifikace
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What is the biggest obstacle that prevents integrated
education of natural science subjects from being
introduced into schools?

Lack of cooperation between subjects

Time-consuming character of these subjects

Lack of interest in pupils
Lack of interest in school management



Possibilities of integration in the currently
valid educational programmes

Basic School General School National School
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Physics-Chemistry-Natural Science-Geography Possibilities from

superstructure parts



Interdisciplinary themes in teaching
natural science subjects at primary schools

Substances and Objects (properties of Physics Chemistry
substances, condition of substances) Year 6 Year 8
Elemental Composition of Substances Phvsi Chemist
(atom and its composition, proton, szmg Yem|38ry
neutron, electron, ion, molecule) ear ear
Properties of Liquids and Gases, Air, Physic | Geogra- | Natural | Chemis
Atmospheric Pressure, Introduction to s phy Science -try
Meteorology Year6 | Year7 Year 6 Year 8
Light Phenomena, Light Physics Natural Geoaraoh
(Photosynthesis),Shadow, Eclipse of the y Science grapny
Year 6 Year 6
Sun and the Moon Year 6




Interdisciplinary themes in teaching natural
science subjects at primary schools

Electric Charge, Electrical Element, : .
: Physics Chemistry
Electric Current, Accumulator, Redox of
. : Year 8 Year 9
the Action, Electrolysis
Energy and'lts Metamorphoses, Internal Physics Chemistry
Energy, Activating Energy, Exo- and
. : Year 8 Year 9
Endothermic Reactions

Production/Manufacture of Energy,

Renewable and Non-Renewable Physics Geography | Chemistry

Year 8 Year 8 Year 8
Sources of Energy
The Universe, the Universe and its Physics Geoaraoh
Composition, the Star and the Apparent y graphy
Year 9 Year 9
(Solar) Day
Clean Air, Thermal Inversion, Smog, Geoaraoh Natural Chemist
Acid Rains, Ozone Holes graphy Science Yy
Year 8 Year 6 Year 8




Interdisciplinary themes in teaching
natural science subjects at primary schools

Fossil Fuels, Coal, Crude Oil and Their Natural :
) ) : . Chemistry | Geography
Excavation and Ecological Risks Science
Year 9 Year 8
Year 9
Ability to.Dlstlngmsh Organlg and Natural Science Chemistry
Anorganic Substances, Their Year 6 Year 9
Characteristic Features and Properties
Radioactive Radiation, Nuclear : :
i Physics Natural Science
Energy, Impact of Nuclear Radiation
: Year 8 Year 9
on Organisms
Bioorgnaic Substancesy, Biopolymers, Natural Science Chemistry
Nucleic Acids, Heredity Year 8 Year 9
The Earth as a Planet, Its Natural Geography Natural Science
Elements and Development Year 6 Year 9




Interdisciplinary themes in science
teaching: subjects at secondary schools

Relative Atomic and Molecular

Pl\rfy?slieccsu;anr g Weight, Quantities of Introduction to
Phy Thermic Substances, Avogadr Constant, Studying Ch
Processes Molar Weight and Volume, Chemistry
Weight of Atoms and Molecules
Electron Envelope, Composition and
Phy Physics of the Quantization, Quantization of Structure of Ch
Microworld Atom Energy, Atomic Orbitals, Chemical
Their types, Valence Electrons Substances
Molecular Backgrounds to Qualitative and
Phy Physics and Termochemistry, Enthalpy, Quantitative Side Ch
Thermic Internal Energy, of Chemical
Processes Thermodynamic Laws Reactions
Law behind
Electricity and Backgrounds to Transformations
Phy MagnGtSm Electrochemistry, Faraday of Initical Ch

Laws

Substances into
Products




Interdisciplinary themes in science
teaching: subjects at secondary schools

Basic Actions at

Enzymes and their significance,
Anabolism, Catabolism,
Breathing, Fermentation,

Fundamentals of

2 theLC;?/!lIJIar Photosynthesis, Biochemistry o
Proteosynthesis, NK Synthesis
Bioenergetics
Toxicomania, Alcoholism, Chemistry of
: : Addictive Substances, 'y
Bi | Biology of Man : Natural Ch
Chemistry of natural
Substances
Substances
Biochemical Cycles of the Backgrounds of
Bi Ecology following elements: C, N, P, Inorganic Ch
Ca... Chemistry
Ekological Problems within the Chamisteiand
Bi Ecology Framework of Sustainable y Ch

Development of Society

the Environment




Interdisciplinary themes in science teaching:
subjects at secondary schools

Basic structure/composition of
the Universe, stars and planets
The Earth as part of the
Universe

The Earth as
Geo | an Object of
the Universe

Astrophysics Phy

Organisms on the Earth and
their environment, biosphere as
Natural Picture one of the biospheres of the
Geo Earth, biosphere and man, Ecology Bi

of the Earth .
antropogennous impacts on
the biosphere, ecoclogical
valence and abiotic factors.

Zivotni prostfedi, ochrana a
rozvoj zivotniho prostredi,
trvale udrzitelny rozvoj lidské
spole¢nosti.

Landscape
Geo and the
Environment

Ecology Bi




St Teacher of Natural Science
Subjects — Specialist or Universal
Teacher?

Situation in EU Countries

Specialisation in

< N Universalists the only subject

4

Combination of Two-to —
Three Subjects



Teacher of Science subjects — a
specialist or a universal teacher?

ICELAND

Teachers with a wider range of
subject specialisation are qualified
for teaching all subjects included
in obligatory education.



What are general educational programmes and
what will they bring?

“The current educational system is not being
replaced by something better, only by something

new*
Prof. RNDr. FrantiSek Kufina, CSc.




What are General Educational Programmes and
What Will They Bring?

Undisputable Positives:

- Chance to a Change
- A Possibility for schools to have a better profile

-Support to Innovative Trends in the Process of
Teaching/Learning

- Path from Knowledge to Skills

-Development of Teachers or Pupils Individualities

- A Wider Scope of Autonomy, adaptability



Is the profile of schools advantageous?
Results in pupils of Year 9 (accord. to OECD PISA 2003)
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600 | £
E Description Graph
a Mathematics
Reading
h50 Science
Problem solving
500 POPIS GRAFU
Matematika
M Cteni
150 ™ Prirodni vidy
™ Reseni problémii
400

Basic School BS with advanced lessons Six or eight-year gymnazium
ZS bez zaméfeni ZS se zaméfenim Viceleta gymnazia



What are General Educational programmes and
what changes will they bring?

Undisputable negatives:

- National experiment on people

- Reduction of horizontal permeability of the educational
system or even its frustration

- Lack of qualified teachers (eg. Those for integrated
education).

- Excessive dependance of schgool educational
programmes on the current state|/condition of schools
(facilities, human resources, etc.)

- Entrance examination for entering a higher school degree



Evaluation of General Educational

Programmes

... or when do we find out whether the idea is
good or wrong?

28)(z8)lzs 23 )zl s B S 8 e @@ L0
2007  Basic School Secondary School  Higher Education 2030

‘Reform is always made by the teacher.

Prof. PhDr. Zdenék Kolar, DrSc.



Destiny and further
progress of the Czech
Educational System
IS now in your hands.




Thank you for your
attention and your patience
and wish you a lot of
success and strong nerves
n your further pedagogical

wWork.



