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The human use of natural world caused a variety of environmental proble 
which affect entire world nowadays. We are currently in a situation of planet~ 
emergency, marked by an array of very serious problems that are closely relate~ 
pollution and environmental degradation, depletion of natural resources, un. 
sustainable demographic growth, extreme inequalities among different human 
groups, destructive conflicts, lo of biological and cultural diversity ... As the 
hope is education - the cheapest and the most effective way of environmental 
protection, the United ations General Assembly, given these serious prob
lems, has adopted a resolution establishing a Decade of Education for Sustain
able Development (2005-2014). Taking this into account in our pre- and in-ser· 
vice science teachers training we started to stress the importance of changing 
their awareness towards the sustainability in development Despite designing 
and testing data loggers for monitoring of noi e pollution, IR, UV and ionisa· 
tion radiation as well as ultrasound and infrasound waves, together with teach· 
ers we elaborated some educational material concerned with education abou~ 
in an_d for environmental education as: Alrno t verything about water (which 
consists chapters on water pollution, protection and aving), Global warmin~ 
Hazar_dous waste, Owne depletion, nergy in the environment, Environmen· 
t~ ~Olse, ~le~o.magnetic field (including microwave and UV) as well as lo· 
msmg rad1at1on mteractions . 

. Furthermore, the general Poli h comp tit ion for educational projects of 
soence teachers on "Radioaaive world .. as well as •Education for Sustainabk 
?evelcpment in the Local Environment" under the patronage of National MiD· 

th
lstrydof Education has been designed ex cuted and evaluated. ln this paper 

e etails eo · ' · ned . . . ncemmg the methodology and re ult of the above menuo 
actlVJhes are reported. 

Kev WORDs Sustai bl d . teachers trainin . na e evelopment., environm ntal educauon, 
g, educational projects 

l . lNTRODUCTION 

The world today is either . JttVOlutioP or 
the verge of enviro 10 the early stages of an nvironmental ,.uld 'Jbt 

nmenta) collapse and economic decline. Our Pllmll 11 id 
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ary information society has much more possibilities t L 
The contempor bl o ·~ th 

fr different disciplines. The new pro em-based global infi . e 
knowledge om (th D el ormation 

ated as for example DENIS e ev opment of Science lnfi 
systems are gener cl Inc . S orma. 
. ) INIS (the International Nu ear rormation ystem), AGRIS (A . twn System , , h th . . gnCU[. 
tural Information System), etc. It doesn t mean owever. at a disctplinary approach 
will not progressive any longer. Disciplinary as well a~ Interdisciplinary approaches 
are needed for the sustainable development of the soctety and should complete each 

other. 
Environmental science is an interdisciplinary, complex study that describes pro~ 

!ems caused by human use of the natural world and seeks remedies for these problelllS, 
The education for sustainable development of our world maybe of a great important~, 
and it became to be the dominant educational idea in 1990s. This idea is based upon 
the term of environmental education, which is now defined as an interdisciplinary, 
integrated process concerned with resolution of values conflicts related to the man
environment relationship, through development of a citizenry with awareness and 
understanding of the environment, both natural and man-altered. Further, this dti

zenry will be able and willing to apply enquiry skills, and implement decision-mal:· 
ing, problem -solving and action strategies toward achieving/ maintaining homeosta· 
sis between quality of life and quality of environment. Uses of the term environmental 
education can be classified into education about the environment, for the environment 
(the preservation of) and in the environment. 

Thus, science education, by using different methods and tools for the interdisd· 
plinary studies of the word outside the classroom, should be strongly connected ~iili 
the education in the environment (Lucas A. in paper Dillon J.,1996, Turlo J., Bemdt 
M., Wichrowska H.,1993). 

3· ENVIRONMENTAL AWARENESS OF SCHOOL STUDENTS 

Motto: 
We can't care about things, 
which we don't understand 

Barbara Ward 

Sustainable devel . . ry scieDCI 
C 

. ul opment tssue was not formally included in our obligato f tu· 
urnc urn Ho ss o s 

dents the il. wever, to study the knowledge and environmental awarene I aical 
P ot test containin 30 . the eco OD· 

"hot points". p 
1 

g sample open questions concermng ids and 
m oandhasb f 914-150 108 16-18 een performed on the population o 41 • 

years old stud ts (1' 
As follows fro then urlo J., Wichrowska H.,l995). al local ell' 

Vironmentat probl m e answers to the particular questions, the gener , t of tbeJII 

knew notion "air :ms ~e~e. familiar to the secondary school pupils: ~0!ecol~ 
agriculture• (the p llution, ozone hole~ "acid rain, "catalytic converslon, deJIII)Il· 
Strated by 94% ol1~per understanding of the ecological agriculture was el~ tbl 
~derstanding of ~::ears ol~ but only by 39% of 14-15 olds). Neve;: frOJilbt 
mg satisfactory and ove notions among investigated students was ·tiJ!St dJII 

some of the lower secondary school students were Wtl 
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h I , is a big hole in the sky, which is UV radiation transmitting" or "it is the 
'ozone 0 e 1 " b f 

n the earth and ozone ayer. A out SO% o lower secondary school pupils Jace betwee 
P eh as 90% of higher secondary school pupils could defme the concept of 
alld as mu 

nh effect but only 18% (lower secondary school) and 66% (higher second-ee ouse • 
~school) was able to relate this effect to the deforestation process. It was found, that 

of 14.15 years old pupils knew only about small vegetables greenhouses situ-
some A] alrn all . . d d d near their homes! so ost mvestlgate stu ents were not able properly 
ate fc d . . B . . d describe the basic sources o 100 contammatwn. ut, 1t ts un erstandable, that most 
of them indicated the Chernobyl nuclear power plant catastrophe as the most devas
tating to the environment, but no Hiroshima and Nagasaki nuclear bomb explosion. 
Thus, It was surprising to learn, that in this country with the eastern border situated 
at a distance of about 250 km from Chernobyl most of the respondents regard the 
Chernobyl catastrophe as the most dangerous ecological disaster, yet almost nobody 
could answer the question: "what are the naturally occurring radioactive elements in 
our environment?" Furthermore, only few knew about production and application of 
biogas and whether switching off the artificial lights brings only economical ad van
tages, and about 30% of all pupils were aware of the necessity of water protection in 
Poland. This signified, that that there is a lot to do in Poland in order to increa e the 
proper understanding of the sustainable development idea. 

4. EXAMPLES OF PRACTICAL ACTIONS TOWARDS 
ENVIRONMENTAL EDUCATION OF TEACHERS 

Taking into account the results of the above mentioned investigations we were forced 
topo_stulate the urgent need to pay more attention to the environmental issues educa
tion m Poland nowadays, as it has happen already in many western countries (Reid 
~· Teamey K. , Dillon ].,2002, Reis G., Roth W-M.,2007, Cotto D.R. E. et al., 2007, 
cNaughton M.,J.,2007). 

As we are dealing with pre- and in-service teachers training, and taking into ac
cop unrt t, that first of all we have to change the awarene of teachers towards the im-
o ance of sustain bil ' . . . comp a tty m development, we started with de igning an Un!Ver 1ty 

uter-based "p I . . . 
friend[ . . . ro-eco ogtcal scrence laboratory" to promote more enVJronmental 

y achvittes am th d b F dif ferent ong e stu ents, especially the cience teachers to e. ew -
ways of mo 't . 

the use f d m onng environment parameter by hands- on experiment (with 
occurr; at~ lo_ggers) have been proposed. For example: mea urements of naturally 

g radiation do . f G . Miill' 
counter workin on- . ses . usmg con tructed by u a school type o . etger- er 
ultrasound g_ lme Wtth the computer, monitoring of noise pollution as well as 
dllced and and ~nfrasound waves (the infra ound detector was also designed, pro-

supplied 'th d . 
Work our futu . W1 edicated software by us). During the course of laboratory 
lolJV radiar re sctence teachers can also check the effectiveness of filters in respect 
""'' ton, model th " ( """llllation d e greenhouse effect': investigate the quality of water con-
llltth ue to the arf fi · 1 c · t od USin . 1 tcta rertilizer and certain pe ticides) with potenttome er 

FUrth g ton selective electrodes 
Scien errnore, togeth . . . . f 

ce l'eache er With network of teachers from the Polish Assoctatwn ° 
rs, We devel d · Is A'r ope some interdisciplinary educational matena on: 1 
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d Water Pollution, Global \ arming. Hazardou Wast Oz.one Depletion E 
an E . nment, Environmental oi Electromagnetic Fields (includ: nergr 
in the nVIro bl' sh d aJ . 1.. mg U1n 

d I 
. . Radiation Interactions. \ e pu 1 e o UJe author's curricu] ' J 

an omsmg . .. (""' 1 J um on· . d Management of the Env1ronment 1 ur o ., ed., l996) · 
"ProtectiOn an . . . . · 

But, the most valuable (i~ optmon of soence t acher )_ L the content of the book 
"Interdisciplinary science proJecf.s (~urlo J. e~ . , 200 I). This book contains the de. 
scriptions of 11 interdisciplinary soence proJeC . : ound and music, Environmental 
noise, Energy in the environment, on-c~nvent10nal . ource of energy, Climate and 

weather, Physics and animals, Electro tatJc problem m ever day life, Colours, natu. 
ral and artificial dyes, The use of Doppler' effect in cience and technology, Cosmo

1 
trough numbers, Man in space, Evolution of Lhe ni er e. Following the STL mate· 
rials philosophy (Holbrook J. and Rannikrnae M. , ICA E) all these units have ve~· 
clear structure; they consist of: introduction, objectives (general and operational) 
needed concepts and resources, guide for students (specifying all proposed tas~), 
guide for teacher (describing teaching strategy, including procedure of achievement 
of attainment targets, and evaluation strategy) and ome supplementary information 
(if needed) in the particular case. 

Let's analyse the exemplary project "Environmental noi e" from the point of view 
of interdisciplinary education for sustainable development This unit consists ofl 
modules: "Noise-what it is?, Is noise affecting our health? oise in our environmen~ 
Can we avoid noise? Ultrasound and irlfrasound - their existence and applications. 
These comprehensive educational material can be used to exemplify fusion of con· 
tent from different disciplines: physics, technology, environmental science, musi~ 
biology, chemistry, geography, mathematics and al o literature, history and religion 
due to the issues: 

"' physics: sources of sound. different kinds of sound and their characteristic, 
measurements of frequency and intensity of sound - legal units; 

;,. te~hnology: noise in industry and transportation, health and safety-at -wor~ 
usmg of soundproof materials (how to avoid chool bell noise); 

"' environmental science: reaction of human to the intensity of noise, s tanding o~ 
s?undproof screens (planting of trees and bushe ), requirements for zones o 
silence; 

~ music· liste . f . . heavy met· 
· nmg 0 mus1c e.g. clas ical, contemporary (disco musiC. 

al_) , source of noise (cacophony); e(· 

~ biOlogy· stru t d d their corr 
. · c ure an functioning of year hearing defects an 

tlOns, human h alth d . ' [danger; . e an no15e effects, noise a an indicator o diJ 
+ chem1stry· h d and me 

li . · met 0 5 of cleaning using ultra ound in technology 
app cat10ns; 

+ geography· re · . . . es of siJenCI• 
natu al · gJOns With d1fferent intensity of noise, areas w1th zon 

r reserve, national parks· ~ 
• mathematics· ca1 1 . ' . d reading 

graphs, da · cu ~ting of the in ten ity of noise, plottmg an 
ta processmg and analysis; 
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. rtant ideas and values of these projects were highlighted 
The roost unpo . th . . and rec. 

d d t
o other science teachers dunng e pre- ervlce and m-service tea h 

0 mrnen e . h c . c er 
. . In this paper there ts not enoug space 10r pre enting som f.-~• 

trammg courses. · · f e •urUJer 
· the evaluation and exammanon o our programme · 

details concermng . · 
Nevertheless, we hope that working' ith tea_chers m that way we are contributing 

(at least a little) to the preservation of our beautiful a tu re for the future generations. 
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