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CREDITS

The first interactive exhibition of multimedia educational
software was organized at Pomeranian Academy in 1997
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Questionnaire (own research)

* [t was attended by 150 students (2010):

- How much time a day you spend at the computer?
4 hours a day on average, (about 3.5 h of it spent on
Internet).

- For what purpose you use your computer?
Games, entertainment (76%), learning (32%), social
media (28%), searching the Internet (20%),
listening (or downloading) music (15%),

- 70% of all students don’t know any multimedia
software.




Multimedia in teaching Science

Generally, you can suggest the following division of forms
of multimedia [1]:

1) collection of loose files,
i) educational pathways,
lii) encyclopedia,

IvV) multimedia textbooks.

Among the multimedia, there are resources of
communication:

e photos, pictures, diagrams,
e movies, animation, 3D animation,
e narratives, music, sounds.

[1] G. Karwasz, Are media needed in didactics? (in Polish) in: Media in Education,
Culture and Social Change — Cognitive Aspects, ed. S .Juszczyk, Adam
Marszatek Editions, Torun 2010.




How can multimedia help in teaching Science?

* help clearly present the topic,

* help to understand the content,

* the topics are described in more detalls,
e the contents are checked by reviewers,

* option to repeat movies or simulations as many times as
needed,

more information to do the homework,
they represent knowledge in an orderly manner,
offer ready solutions for given tasks.




What features should have the multimedia?

Innovation,
Interactivity,

Intuitiveness,

Individuality.




Multimedia textbooks

Przypomnienie wiadomosci o sile

W trakcie nastepnych spotkan bedziemy rozwazac
dynamiczne skutki dziatania sit, czyll ich wphas
na ruch ciat. Pamietasz jednak, ze skutkiem

EduRom - Young
Digital Poland -

it appeared first

on the Polish

market

Physics I, EduRom - Young Digital Poland




Mobil chemistry

They deserve special attention:
* Videos of tasks film, animation,

e A wide selection of well illustrated
experiments,

e experiments that can be done
at home,

e educational games, virtual
laboratory, project proposals,

e Interactive tasks for the student.

* the possibility of student

interaction in the process
of teaching-learning.

»,Rola mobilnych technologii
w nauczaniu chemii”,

Bartoszewicz M., Gulinska H., 2015.
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Multimedia textbooks online

Prawo Coulomba

—

METODY ELEKTRYZOWANIA CIAL

Wiemy juz, ze dwa ciala naladowane oddzialnyg ze soba. Ale matenia w swojej naturze jest obojetna. Trzeba wige
znalezé sposdb znuany obiektu obojetnezo w obiekt naladowany, zwany elektryzowaniem cial. Czy
elektryzowame cial jest zjawiskiem rzadkim, c¢zy raczej powszechnym? Czy wymaga ludzkiej mterwenep? Mimo
ze materia jest obojetna elektryzowanie cial jest zjawiskiem dosé powszechnym. Szezegolnie obeciue, w dobie
szeroko pojete) elektrycznosdi 1 powszecnego stosowama tworzyw sztucznych. Przewaziue elektryzowame cial
odbywa si¢ wskutek zjawiska tarcia. Jednal talae "samoistne” elektryzowame ne ocncmjc gromadzema sie zbyt
duzych ladunkow, choé mogg one by¢ mebezpieczne. Przykladowo podezas uzywaia latwopalnych substancy

czasem wystraczy iskra, by wyw olaé tragiczny w skutkach pozar. Dlatego metoda préb 1 blgdow opracowano
rozne metody elektryzowama cial.

PRZEZ TARCIE

Multimedia textbook to electromagnetism,
http://dydaktyka.fizyka.umk.pl/TPSS/flashFizyka/Elektromagnetyzm.swf




With the advent of internet, the development of new

multimedia declined

* Nowadays, in the internet exist a hyper-inflation of information [2],

the attractiveness of multimedia resembles somewhat the charm
of old books.

At newly organized laboratory of Multimedia in Education and Culture

at UMK we observe a huge interest of students in this form of acquiring
knowledge.

[2] G. Karwasz, Hyper-constructivism as an answer on the hyper-inflation of information (in
Polish), in: Media Education in the Post-modern World, ed. B. Siemieniecki, Sci. Editors
UMK, Torun 2012, 365-386.




Laboratory of Multimedia in Education

and Culture at UMK In Torun

e Students can compare not only different contents, but also various
attitudes towards presenting it — in a manner more or less effective,
respecting or not cognitive requirements.

e The ability of evaluating multimedia supplies future teachers with an
important competence.

* The main advantage of multimedia installed on desk computers is
that they constitute a closed resource, therefore allowing the student
to come back, try and check again.




Physics and Toys

e The multimedia resource created at Pomeranian Academy in 2003-2005,

e had on UMK site more than 200,000 views in six years, and exercised a strong
influence on development of interactive Physics in Poland,

* where playing objects become a pretext the interest in science.
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- What is Mechanics? A part of the car which always breaks down?

And Thermodynamics? A kind of aerobic, but in hot springs?
These are branches of Physics. Mechanics is a Science on motion, thermodynamics - science on heat. r Authors
- And what is Physics?

- Physics. by an ancient thinker, Aristoteles, is the knowledge of Nature,

i.e. onev elyﬂung that you can touch.

PR I CR—

QO=%d Zkoﬁczono




Physics and Toys
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1.5 bit of new information

Kula plazmowa

Kula jest pefna bednych piorundw, ktdre podazalg za palcem, @wiecacy gaz w kul to zwykle powietrze tyko nieco
rozrzedzong, a tarczace widkienka to szrury plazimy - pradu elekirycznego przephywaiacego wogazie. Skad ten prad
plyrie? Ze srodia kuli & dokad? Do naszego palca, Abo do "reszty Swiata”, na zevnarz kull, Uwaga na rozruszrik sercal

Kula plazmowa sklada sie ze szklane barki wypelnione] rozrzedzonym gazem
(1-10 mm Hg) oraz cenfraine] elekirody. Cokdt lampy w misjscu, gdzie osadzona jest kula zawiera elektryczny obwdd
oscylacyiny, ktdry zasla wewnetrzng eleltrode wysokim napieciem ok, 10 000V ze zmienng polaryzacia o czestotiwosc
ok. 35 000 Hz. Pole elekiryczne rozchadzi sie radialnie, a whokienka plazmy mnigj wiecej za nim podazaja, Gaz Swiecacy

aMadkd  Narzedsia  Pomoc na rizowa i na niebiesko to zwykty azot.
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Physics and Toys

Fizyka i Zabawki

Physik und Spielsachen

Physique et Jouets

Fisica e Giocatoli

Physics is Fun A

Commision of the European Communities , Research Directorate- General,
Structuring the European Research Avea Specific Support Action:
Science and Sociaty Project No. 020772 PhysFun

G. Karwasz, T. Wréblewski, A. Kaminska,
@ X ¥ & @ sourn -

E. Rajch, Toys and Physics, CD-Rom, Soliton

Musics and Education, Sopot, 2005,
ttp://dydaktyka.fizyka.umk.pl/zabawki1/




CD-Roms on Science, Education and Culture

The Ultimate Human Body
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KOMORKI

BUDOWA

11.Gladka siateczka srodplazmatyczna

Biology cells | Kamerka

2 _Blony biologiczne 12 Lizosom

2.Struktura blony komorkowej 13.Percksysom
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16.Cytoplazma

4.Jadro komorkowe
5.0Otoczka jadrowa
6.Jaderko
17 . Komérka roslinna
18.Eukaryota | Prokaryota
19.Bakterie

7 Mitochondrium
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Jadro komorkowe

Srodek dydaktyceny 2 przez Ministra E dukacji Narodowej

Jadro komiorkowe jest magazynem informacji genetycznef .

komorki. Geny znajdujace sie w czgsteczkach jadrowego DNA Blol‘GIA ROMORkl
kontrolujg wigkszost procesdéw 2Zyeclowyech komorki. W jadrze i

komorkowym przebiegaja, miedzy innymi procesy odoczytywania
infarmacii genetyczne] (franskrypefi) oraz kopiowania czasteczek
ONA (replikacyi).

Jadro komorkowe jest otaczone podwiing, Mong bialkowo-
lipidowsg. Dzicki selektywnef przepuszezalnosci otoczki jadrowef
otyn wypetniajgcy wnetrze jadra  (kariolimfa) roZni sie skiadem
chemicznym od eytoplazmy. VW miejscach potaczenia zewnetrzne) |
wewnetrzne] btony [adrowe| powstajg pory - otwory w otoczoe jgdrowe]
stuface do transportu dufych czasteczek 7 jadra komorkowego do
cytoplazmy iw przeciwnym kierunku,

Bardzo waznym sktadnikiem jadra komorkowegno jest
chromatyna, zhudowana z czasteczek DOMNA | biafek. Informacia
genetyczna komarki jest zakodowana whasnie w DMNA wohod zaoym w
skiad chramatyny. Odcinki chromatyny zawierajgce aktywhne geny maja,
postat nitkowate] euchromatyny. Bardziej skondensowana, Ziarmista
heterochromatyna sktada sig 7 czasteczek DNA, ktare nic nie kodujg,
albao zawierajg geny akurat nie odczytywane przezkomaorke.

Strona 1 §Strona 2

Przekrd] przez jgdr komarkowe
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Animal Encyclopedia

« was published by Dorling Kindersley
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Earth

» encyklopedia was published by Polish Scientific Editors (PWN)
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Mechanics
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Model multimedia textbook - navigation simplicity and clarity of the narrative
multimedia

Amaldi U, Fisica Interattiva. Meccanica. Zanichelli Editore, Bologna 1997.
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Jerusalem — travel guide




Jerusalem — travel guide

il | THE CITADEL

The Citadel of Jerusalermn, as it
14 appears today, is a wall,

reinforced by five large towers. It :

- occupies the area where there
three such maghificent towers,
1 that when the Emperor Titus

11 destroyed Jerusalem in 70 AD,
hie left them standing to show

A future generations their beauty.
gf The towers, howewver, did not
1 survive the Emperor Hadrian,

who ordered therm tarn dow in

i 159 A0, and left only the

. Enormous bulk of the
) Toundations.
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The entrance to the Citadel as seen by David Roberts, ©)
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video recordings of lectures

video recordings of lessons
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short movies with experiments




W cynku pozostaty dziury—>

pictures

movies with experiments animations and simulations of
phenomena
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video measurements online experiments




web ,Fizyka dla kazdego™” — ,Physics for everyone”

In 6 years 306 000 unique IP.
About 500 - 1000 unique hits per day.
Most visited pages:

cheap and simple experiments (50%),
experiments in high school (30%),
Camera obscura (20%),

Cartesian diver (16%),

Spectroscope (14%). | L e——
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Conclutions

Multimedia in teaching Science allow:

make more attractive learning process,
consolidate the knowledge,
focus students on knowledge transfer,

llustrate the phenomenon hard to imagine and
Impossible to carry out,

increase the effectiveness of teaching Science,

stimulate the activity of cognitive and creative (eg.
simulations),

complete the actions of students.




Thank you for your attention.

L

, |

Ay, o TS Ao Lﬂ,mmgw o j i msﬁm

| nwllw Ul H"“H '*| w"“ FIWM !'1 lﬁiriﬁ' !
| W




