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m Aktivita 1.2: Ktoré vystupy prinasa vyucovanie
spoloéensko-vedeckych (SSI) tém?

¢1! . Premysli-Prepoj-- Zdiel'aj 0 30 min

Precitajte si otazky. Prediskutujte svoje nazory a odpovede so
spoluziakom vo dvojici.

+ Ktoré vzdelavacie ciele by sme chceli dosiahnut, ked do vyuc€ovania

zaradime témy SSI?

* Aké vyzvy do vyuCovania mézu SSI témy priniest?

* Aké mozné vyzvy, tykajuce sa hodnotenie, méze vyu€ovanie SSI tém
priniest?

Spolufinancované
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Co je to dilema? Pripadova studia.

Reading 20 min

Precitajte si uvod do témy.

Kedy ste sa naposledy pozerali na ohrniostroj? Zabavnu pyrotechniku fudia
radi pouzivaju pri réznych oslavach, napriklad na Novy rok. Ohrnostrojom sa
obloha rozsvieti do réznych farieb a oblohou lietaju uzasné hviezdice a iné
tvary. Pyrotechnika sa tiezZ pouziva na signalizaciu, napriklad, v armade. Ale
zamysleli ste sa niekedy nad tym, aky méze mat ohrnostroj dopad na Zivotné
prostredie?

Na Malte su ohrostroje vefmi Castou sucastou oslav roznych udalosti najma
v lete. Kazdé mesto a kazda obec na Malte ma svoj sviatoCny den, ktory sa
nazyva Festa. Obycajne je to den pocas vikendu v obdobi mesiacov jun az
September. Takychto oslavnych dni je celkovo asi 85 na celej Malte za Styri
letné mesiace. Ludia, dobrovolnici, ktori radi pracuju s pyrotechnikou,
pripravuju tieto ohfiostroje na Specialnych miestach. Vela obyvatelov Malty
je presvedcCenych, Zze ohnostroje su su€astou historie a kultury na Malte.
Ohnostroj fascinuje mnohych divakov, pritahuje turistov a dokonca v tvorbe
ohriostrojov existuje medzinarodna sutaz.

Napriek tomu, v ostatnych rokoch sa zdvihli hlasy o moznych negativnych
dopadoch velmi Castého pouzivania pyrotechniky. Namietky a obavy, ktoré
boli publikované, sa tykali najma ohrozenia zdravia perchloratom (chloristan
sodny), ktory sa vo zvySenom mnozstve nachadza v prachu v obytnych
priestoroch domov a v péde. Perchlorat méze spdsobovat problémy so
Stitnou Zlazou. DalSie namietky proti ohfostrojom sa tykali bezpecnosti a
hluku.

* Precitajte si ¢lanky z médii o tejto problematike.

Prvy ¢lanok bol publikovany v novinach Maltese Newspaper (The Times of Malta),
druhy ¢lanok bol publikovany v ¢asopise Chemistry journal called Chemistry World.
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" Pravda o ohnostrojoch”

22 June 2014|Caroline Muscat|

TIMES FMALTA

Chemical contamination from fireworks is found in homes and local produce,
according to expert Alfred Vella who said evidence could no longer be hidden away
just because it may be “an inconvenient truth for some”.

Laying out the science based on research conducted by the University of Malta,
Prof. Vella said perchlorate, one of the more important chemicals used in fireworks
and which has no regulatory limit, was found in homes from about 40 towns in
Malta and Gozo.

Prof. Vella said residents are constantly in contact with this dust and transfer
amounts of it to their stomach via hand to mouth, Prof. Vella said, adding that if you
live in Malta, you are also ingesting perchlorate through your food.

The debate on such chemical contamination was sparked by amendments to
regulations to make the practice “safer”.

But Prof. Vella, who had led the inquiry commissioned in September 2010 following
a spate of tragic firework accidents, said he was not satisfied by the outcome even
though the Home Affairs Ministry said the regulations were based on the inquiry’s
report.

“We have clear evidence to show that certain crops, such as lettuce, when grown
in local fields will likely contain the chemical,” he told The Sunday Times of Malta.

In comparison, researchers analysed imported (European) lettuce and found it did
not contain perchlorate. The studies conducted over six years also discovered
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perchlorate in the shell of edible land snails.

“I suggest we stop denying the facts and face reality: it is absurd to expect that you
can burn tons of chemical materials for months to celebrate over 85 feasts and
expect the waste products from these combustion reactions to simply disappear.
The white smoke of exploding petards is loaded with toxic chemicals,” Prof. Vella
said.

He is not advocating a ban on fireworks, yet said: “This is not alarmist talk but
responsible reporting.”

This is not alarmist talk but responsible reporting

Labour MP Godfrey Farrugia last week defended the regulations, saying licensed
pyrotechnicians have been gradually switching from chlorates to perchlorates to
improve health and safety standards.

Dr Farrugia, who was the pyrotechnics association’s secretary until his
appointment as health minister, said health risks linking perchlorate concentrations
to thyroid disorders are debatable. He pointed to pollutants from traffic and the
power station, saying: “WWe must adopt a more positive, proactive approach to
pyrotechnics.”

Prof. Vella contested the argument: “Perchlorate has absolutely nothing to do with
traffic emissions. Its presence in our environment is due solely to the tons of
material imported annually for one use only: namely, to produce the bombi
(petards) in honour of saints,” Prof. Vella said.

He said Malta probably has “a world record of perchlorate contamination” as it is
found in dust fall throughout the year — increasing by factors of 100 to 500 between
June to September.

Medical science states that perchlorate is a chemical known to affect the function
of the thyroid gland, especially in infants, pregnant women and foetuses.

“Is the chemical capable of inducing cancer when humans are exposed to low
concentrations over an indefinite period of time, as happens locally? Science
doesn’t know.

“It does know that perchlorate causes cancer in laboratory rats. Should we allow
people, especially children, to be exposed to this potential danger? Do we, in
Malta, have a problem with thyroid health, especially in females?”

He said findings on airborne dusts were published in a peer-reviewed international
journal and show unequivocal evidence that air quality is permanently reduced
during the summer period with the presence of toxic metals in the respirable fine
dusts (PM10) — these metals (including barium, copper and antimony) are not
related to traffic emissions or the power station.

He says the precautionary principle mandates “we mitigate the risk” and the control
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mechanism available is to reduce the quantity of fireworks.

Happily ever after

Atfirst glance, a Disney theme park might not by some of Chavez's former LANL colleagues to early Disney research, the company has gone on
appear to have muchin common with a military develop Disney's formulations. The commercial to pioneer the use of high-nitrogen compounds
training ground. But it turns out that both are applications of the LANL research haven't been forindoor pyrotechnics, used for example in
amongst the heaviest users of pyrotechnicsinthe limited to theme park displays, however. Sincethe concertsand theatres.

US, and their neighbours don't like the resulting
impact on their environment.

For Disney, the problem lay in the plumes of
smoke that would drift out of the park and across
surrounding suburbs following their frequent
fireworks displays. Smoke isn'tjust a problem with
civilian fireworks displays - it is also a problem for
military pyrotechnics, particularly for light-emitting
flares, where the smoke can obscure thelight.

Inthelate 1990s, that was just the issue
that ateam of chemists at Los Alamos National
Laboratory (LANL) in New Mexico were trying
to address usingenergetic compoundsrichin
nitrogen. ‘During that time, Disney was interested
in reducing the smoke in their outdoor pyrotechnic
displays, and so they approached the group and
asked what might be some possible solutions to
their problems, recalls David Chavez, a member of
the teamwho still works at LANL.

Disney's fireworks are now based on derivatives
of LANL's original high-nitrogen compounds. A
small business called DMD systems was set up Fireworks display behind Disneyland's Cinderellacastle

IS0

18| Chemistry World | January 2012 | www.chemistryworld.org
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0 Aktivita 2.2: Formovanie prvotného nazoru

Q Samostatna praca @ 10 min

Premyslite si informacie o probléme a dileme, ktora je

prezentovana v ¢lankoch, vyhodnot’te informacie a sformulujte
svoj nazor. Pracujte samostatne.

» Mal by byt’ poéet ohnnostrojov regulovany alebo, dokonca,
mali by byt ohnostroje zakazané?

Spolufinancované
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0 Aktivita 2.3: Ciara kontroverzie a jej pozicie
o Diskusia @ 20 min

Postavte sa do radu vedla seba a vyberte si také miesto v rade, ktoré
prestavuje vas postoj k tvrdeniu: “Ohnostroje by mali byt zakazané”.

e Postavte sa do radu na také miesto, ktoré odraza vas osobny postoj.
e Vysvetlite svoj nazor a prediskutujte svoju poziciu v rade so svojimi
susedmi. Sformulujte otazky k téme.
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@ Aktivita 2.4: Kontroverzia a kladenie vhodnych otazok.

Samostatna praca

Qﬁ Praca v skupinach @ 30 min

* Premyslite si individualne otazky, ktoré by ste chceli spytat, aby vam
pomohli lepSie porozumiet dileme.
* Co je kontroverzné?
* Kto su zainteresované strany? Aké su ich zaujmy?
* Aké znalosti matematiky/prirodnych vied su relevantné?
* Ktoré otazky by mohli problém bliZSie objasnit?

* Porovnajte svoje otazky s otazkami v skupine spoluziakov. S ktorymi
otazkami by ste chceli dalej pracovat’ a dany problém bliZzSie skumat?

Spolufinancované
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0 Aktivita 2.5: Badatel'ské pristupy k vyu€ovaniu SSI
tém.

ﬂ ™%  Skupinova praca @ 30 min

» Navrhnite vyskum suvisiaci s kontroverznou otazkou.. Skumanie vam ma
pomdoct najst odpovede na vase vybrané otazky
a k ziskaniu informacii, ktoré zatial nie su k dispozicii.

* Pocas nasledujucich dvoch tyZzdnov budete pracovat na vyskume a vytvorite
kratke video, v ktorom budete prezentovat svoje zistenia a svoju poziciu,
ako skupiny, vzhladom na rieSenu dilemu.
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7 Analyza udajov k SSI

ﬂ ™% Praca v skupinach 30 min

» PreStuduijte si informacie a udaje, ktoré suvisia s problémom s ohriostrojmi.

» Pokuste sa najst rozne pristupy k analyse tychto udajov a vyuzite informacie
k formulovaniu argumentov. PoCas nasledujucich dvoch tyZdrov budete
pracovat’ na vyskume a vytvorite kratke video, v ktorom budete prezentovat
svoje zistenia a svoju poziciu, ako skupiny, vzhladom na rieSenu dilemu.

Vplyv ohnostrojov na kvalitu vzduchu

Adapted from Camilleri, R. & Vella, A. J. (2010). Effect of fireworks on ambient air quality in Malta.
Atmospheric Environment, 44(35), 4521-4527.

Religious festas are a characteristic of summer in the densely populated Maltese islands
(population around 500,000; area 316 km?), when 86 festas are celebrated between June
and October, each involving the burning of fireworks in ground and aerial displays, usually
over a period of three days or longer per festa. In 2007, for example, 200 tonnes of
chemicals related to the manufacture of pyrotechnic material were imported (NSO, 2007).
Smoke from fireworks is harmful if inhaled. Airborne particulate matter (PM) is a complex
mixture of solids and aerosols. Particles vary widely in size, shape and chemical
composition. When monitoring air quality, particles are defined by their diameter. Those with
a diameter of 10 micrometres or less (PMo) are inhalable into the lungs and can cause
adverse health effects.

A study carried out by Camilleri and Vella (2010) attempted to investigate whether the
burning of fireworks in Malta throughout the long festa season was exerting a significant
impact on the local air quality. The objective of the study was to establish whether the
concentration and composition of PM4o in ambient air in Malta is affected measurably by
fireworks emissions.

They assessed the effect of fireworks on air quality by measuring PM10 and its content of
the metals aluminium (Al), barium (Ba), copper (Cu) and strontium (Sr). These materials are
used in pyrotechnic material. Copper, barium and strontium produce colour. Antimony (Sb)
is present in the compound used to light the firework. It is a possible carcinogen.

PM,, was collected mainly from two sites, one in Malta (Zejtun: an urban background site)
and the other in Gozo (Ta’ Gordan: a rural site) from July to October 2005. For both Malta
and Gozo, PM,o and metal concentration levels were measured as weekly means. The
prevailing winds blow from the North West. The Ta’ Gordan site, in the north western part of
the island, was upwind while Zejtun is a south eastern town and downwind from the
mainland areas. One 24-hour sample was collected on 28th April 2006 from a locality
(Cospicua) close to the urban site involved in the study. The number of feasts celebrated
over the period July to October 2005 were July: 32; August: 27; September: 10 and October:
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Table 1 Mean mass concentration and chemical composition of PM,,for samples taken from Zejtun Malta

Sampling start 2017 2717 3/8 8/8 17/8 27/8 30/8 6/9 13/9 27/9 7/10 15/10 20/10
date
Mean Weekly 429 49.6 58.0 40.1 371 28.5 41.6 40.3 | 39.3 25.1 271 33.3 42.7
PMq (ug m®)
Mean weekly C 10.9 11.6 9.0 3.2 9.2 5.6 6.5 1.7 11.6 4.7 5.3 4.7 24
concentration u
(ng m) Sr | 83 12.8 14.7 5.8 14.2 4.7 4.7 6.6 16.5 3.2 3.7 3.0 6.7
B 18.3 33.2 18.4 284 | 46.6 10.2 4.9 4.5 17.2 4.6 5.5 3.8 3.9
a
Al 348.0 | 413.7 | 3575 | 755 | 298.0 | 106.1 105.6 | 79.5 | 389.8 | 56.8 101. 41.8 190.9
2
S 20.9 19.3 31 0.9 2.7 24 1.7 0.9 2.7 1.3 1.0 1.1 0.3
b
Precipitation - - - - - >2mm - - - >2mm - - -
Table 2 Mean mass concentration and chemical composition of PM;, for samples taken from Ta’ Gordan, Gozo
Sampling start date 2817 1/8 9/8 25/8 31/8 13/9 20/9 27/9 7/10 14/10
Mean Weekly PM;, 35.2 39.6 21.2 14.4 24.2 17.6 10.2 11.5 13.3 17.8
(ug m?)
Mean weekly Cu | 42 2.8 1.7 1.1 2.9 1.2 1.2 1.2 0.8 1.4
concentration (ngm- | Sr_| 4.7 6.3 2.7 0.9 2.2 24 1.3 1.5 1.5 1.8
3) Ba | 5.0 5.4 1.7 4.3 35 6.5 0.9 1.0 1.3 1.2
Al | 2532 | 5114 | 89.7 314 89.9 1195 | 121 33.8 38.2 53.8
Sb | 0.3 0.5 0.2 0.7 1.9 0.4 0.3 0.2 0.1 0.4
Precipitation - - - >2mm - - >2mm | >2mm - -

Table 3 Mean mass concentration and chemical composition of PM;,for samples taken from Cospicua, Malta

Sampling date 28/4/2006
Mean Daily PM;o (ug m™) 42.0
Mean daily concentration (ng m=) Cu 4.4
Sr 4.8
Ba 2.1
Al 99.8
Sb 0.8
Precipitation R

Pouzita literatura

Camilleri, R. & Vella, A. J. (2010). Effect of fireworks on ambient air quality in Malta.
Atmospheric Environment, 44(35), 4521-4527.

NSO (National Statistics Office, Malta), 2007. Report for 2007, Malta.
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Environmental Socio-Scientific Issues
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0 Aktivita 2.6: Prezentovanie vysledkov prieskumu

@5 Plenarna aktivita ® 30+10 min

* Prezentujte video, ktoré ste o prieskume natocili.

« Diskutujte o prieskume, o metodach, ktoré ste pouzili, o vaSich zisteniach a
o vasom postoji k rieSenému problému, k dileme.

Spolufinancované
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Aktivita 2.7: Cesty k rozhodovaniu.

ﬂ Praca v skupinach ® 30 min

» Diskutujte v skupine a pokuste sa dospiet’ k rozhodnutiu o dileme. Zvazte
rézne argumenty, rézne zaujmy, hodnoty, vedeckych vystupy a vedecké

pochybnosti.
* Aké kroky mozno, na zaklade vasho rozhodnutia urobit’ (napr. napisat list

fiktivnym novinam alebo autorite a pod.)?
* Akciu, ktora predstavuje vase kroky, naplanujte.
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Aktivita 3.2: Spatna vazba a hodnotenie prostrednictvom
sebahodnotenia a rovesnickeho hodnotenia.

. Samostatna praca
® 30 + 10 min
“ Praca v skupinach

¢ Na vyhodnotenie kompetencii demonstrovanych vo videach tykajucich sa
dilemy SSI pouZzite rubriku. Pomocou rubriky vyhodnotite video vasej a
video z inych skupin.

e Aké su vyhody sebahodnotenia a vzajomného, rovesnickeho, hodnotenia
pre dalsi rozvoj zruénosti a kompetencii tykajucich sa rieSenia SSI tém?
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Rubriky formativheho hodnotenia vystupov pri rieSeni SSI tém

Podla Simon, Erduran and Osborne (2006); Schen (2013); Christenson and Rudgren (2015)

Aspekt

0 — Nedostatocéne/slabo

1 - Zaciatoénik

2 — Pokrok ale vyzaduje
si d'alSi rozvoj

3 - Vyborne

Tvrdenie/Problém

Nie je uvedené ziadne
tvrdenie alebo tvrdenie nie
je relevantné pre
udaje/variant tvrdenia.

Tvrdenie je prili§ obsirne.

Tvrdenie je slabo
podloZzené

udajmi/variantom tvrdenia.

Tvrdenie je jasne
podporené
udajmi/variantom tvrdenia.

Dokaz/Udaje/Data
Vyjadrenia, ktoré podporuju
alebo dokazuju tvrdenie

Ziadne poskytnuté dokazy
alebo dbkazy nie su,
vzhladom k tvrdeniu,
relevantné.

Poskytnuté ddkazy su
nespecifické alebo
nespracované. Udaje
poskytnuté ako dékaz,
zamery neboli
identifikované.

Niektoré neSpecifické
dokazy alebo
nespracovaneé udaje
uvedené s niektorymi
identifikovanymi zamermi.

Uvedené su konkrétne
dokazy s identifikovanymi
zamermi a prikladmi;
uvedeny je dostatocny
vyklad.

Overenie/Zdévodnenie
Vyjadrenia, ktoré vysvetluju
vztahy medzi udajmi a tvrdenim

Ziadne zddvodnenie alebo
zdbvodnenie nesuvisi s
udajmi alebo s variantom
tvrdenia.

Preformulované tvrdenie
alebo uvedené
nedostatocné, nespolahlivé
principy overenia.

Principy overenia su
uvedené ale nie su

Specificky prepojené
s dokazom tvrdenia.

Principy overenia su jasne
formulované a uvedené je
ich Specifické prepojenie

s dékazom tvrdenia alebo
so samotnym tvrdenim.

Protitvrdenie/Alternativne
tvrdenie/Uvazovanie o inych
stanoviskach

Nie je uvedené ziadne
protitvrdenie alebo
uvedené protitvrdenie
nesuvisi s tvrdenim alebo
s variantom tvrdenia.

Protitvrdenie je prilis
obsirne.

Protitvrdenie nie je
dostato¢ne podporené
udajmi alebo variantom
tvrdenia.

Protitvrdenie je
jednoznacne podporené
udajmi alebo variantom
tvrdenia.

Vyvratenie Nie je uvedené Ziadne Alternativne tvrdenie je Vyvratenie tvrdenia nie je Vyvratenie tvrdenia je
vyvratenie tvrdenia. nedostatocné. dostatoCne podporené jednoznac¢ne podporené
udajmi alebo inym udajmi alebo inym
variantom tvrdenia. variantom tvrdenia a stoji
priamo oproti tvrdeniu.
Kvalifikatory Nie su pouzité Ziadne Je uvedena podmienka, Podmienka, kedy by uz Jasné, jednoznacné

kvalifikatory.

kedy by tvrdenie uz
neplatilo a/alebo kedy by

tvrdenie neplatilo a/alebo
kedy by platilo

vysvetlenie podmienky,
kedy uz tvrdenie nebude

Spolufinancované
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platilo protitvrdenie, ale nie
je uvedené Ziadne
vysvetlenie.

protitvrdenie, je uvedena,
ale vysvetlenie je
obmedzené.

platit’ a/alebo kedy bude
platit’ protitvrdenie.

Spolo¢ensko-vedecké
zdbévodnovanie a postrehy

Argumenty a zdévodnenia
su zjednodusené a ukazuju
obmedzené alebo Ziadne
zdbvodnenie o zlozitosti
tvrdenia

Argumenty a zdévodnenia
sa pokusaju prezentovat
viac ako jeden uhol
pohladu, ale nepouzivaju
spochybriovanie ani
nekladu otazky, ktoré
presahuju ramec
dostupnych informacii.

Argumenty a zdovodnenia
ukazuju vacsinu, ale nie
vSetko nasledovné:
uvedomenie Si
mnohostrannej povahy
tvrdenia/problému,
schopnost analyzovat
problém z viacerych
perspektiv; uznana je
potreba dodatoénych
informacii a pri
informaciach
poskytovanych stranami s
moznymi zaujmami je
vyuzivané
spochybriovanie.

Argumenty a zdévodnenia
ukazuju uvedomenie si
mnohostrannej povahy
problému alebo tvrdenia;
evidentna je schopnost
analyzovat problém

z viacerych uhlov pohfadu;
zdbraznena je potreba
ziskania dodato¢nych
informacii a pri
informaciach
poskytovanych stranami

S moznymi zaujmami je
vyuzité spochybriovanie.

Obsah, ktory potvrdzuje
tvrdenie

Nie su uvedené ziadne
poznatky o obsahu (alebo
udaje) ako podklad.

Uvedené su nespravne
poznatky (napr. vedeckeé).

Poznatky, ktoré su
uvedené, priamo s
problémom nesuvisia.

Poznatky, ktoré su
uvedené, su spravne
a relevantné.

Obsah, ktory vyvracia tvrdenie

Nie su uvedené ziadne
poznatky o obsahu (alebo
Udaje) ako podklad.

Uvedené su nespravne
poznatky (napr. vedeckeé).

Poznatky, ktoré su
uvedené, priamo s
problémom nesuvisia.

Poznatky, ktoré su
uvedené, su spravne
a relevantné.

Etické hodnoty a moralne
zdévodnenia

Nie su evidentné Ziadne
etické hodnoty ani moralne
zdbévodnenie. Hodnoty

a moralne uvahy zahrnuté
v argumente, ktoré
zvazuju SirSie a dlhodobé
doésledky a presahuju
ucinok na seba.

Etické hodnotové
stanovisko nie je
podloZzené odévodnenim.

Etické hodnoty a moralne
zdbvodnenia, ktoré su
uvedené v argumente,
nezohladriuju SirSie

a dlhodobé dosledky

a sustreduju pohlad iba na
problém samotny.

Etické hodnoty a moralne
zdbvodnenia, zahrnuté

v argumentacii, zvazuju
SirSie a dlhodobé dosledky
a presahuju zameranie sa
iba na samotny problém
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@ Aktivita 3.3: Ako je mozné, na hodinach s témamis SSI
kontextom, vyuzit’ rubriky k formativnhemu hodnoteniu?

L Plenarna diskusia ® 20 min + domaca

'ﬂ} “ Domaca uloha uloha
R

Diskusia:

Ako mozno pouzit rubriku resp. kofko €asti rubriky mozno pouzit' na
formativne hodnotenie v ramci hodin SSI na poskytnutie spatnej vazby
Studentom?

Domaca uloha

Pracujte v skupine a pripravte upravenu rubriku so znenim vhodnym na
pouzitie na hodnotenie Ziakov konkrétneho veku na prirodovednom
predmete. Vyberte vek Ziakov a uvedte ho v upravenej rubrike.
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