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The importance to the affective domain in learning is underscored in many research
pursuits at the expense of the cognitive development of students studying science, in
particular, physics. The thesis has proposed a structure, the pedagogical technological
Integrated medium founded on the electronic model that builds on the existing
premises of pedagogy, content, and technology to make space for the affective domain
where these three premises intersect with each other. In this present work there was
shown the implementing EU interactive teaching of electromagnetism contributed to
Increase the quality of students’ educational level”. This is because in any (not only
constructivistic) discovery, the first is always a real-world observation.

According to the multimedia learning theories and the active processing the assumption
learning videos should be more interactive to foster an active processing of the presented
Information. Students should perceive such interactive videos as more helpful for learning
the course “Electricity and Magnetism”. The application of interactive teaching methods
leads to increase the quality of students’ educational level.

We enriched the traditional, text-book teaching, with elements of on-line material, like
experiments with electrostatics [2], electromagnetic induction [3] and other videos. As
hand-on experiments we proposed both simple objects from Polish “Physics and Toys”
collection [4] as well as discovery paths developed within EU educational projects [3, 5].
The advantage of these simple experiments is that they can be constructed directly by
students, with the use of every-day objects, like anti-theft labels mounted in clothes sold in
supermarkets, magnetic fridge stickers, pieces of wires and neodymium magnets, and so
on, see details in [6]. Additional lessons are also conducted using the information
technology that allow, in the case of conceptual and numerical exercises, the interactive,
step-by-step approach, see ref. [7]. The advantage of this tool (available in Czech, English
and Polish) is that students can independently choose proper level and subjects of interest,
no particular registration is needed and navigation tools are simple.

=LECTROMAGNETISM
ERSITY

TypakTbl MAarHUTTEP
MarauTTiKk KYpPbUIBIM TasIKIIAJAPbl MeH mapjaap (KenrTereH
TANCHIPMAJIAP MEH IKCIIEPUMEHTTEP)

MarauTTiK = TasgKmiagap — MarHuTrTe oOpJalbiM €Kl TOJIOCTIH
OONaTBhIHIBIFBIH KOPCETE1, erep yiuTapbiHaa Oipaei nomtocti Oonca Oip-
OipiH Tebenmi, Oipak onapAblH OpTachbiHIa TOT OacmaWThIH OoJlaTTaH
KacayFaH 1map 0ojaTelH OoJica, oHAa ojap Oip-OipiH TapTadbl, OV oacep
mapja MarHUTTIK JIOMEHJIEp/IIH KailTa peTTellylHe O0alIaHbICThI 00Iabl.
OPTYpJl MONIOC OpTachlHA KOMBUIFAH «KAJBINThD) MAarHUTTEITeH TEMIp
map (Koraprbl ¢uUrypa) ochbi 1IIKI MarHUT OarbIThIHA OaFrbITTaIFaH €Ki
nomocTi (N-S) MaruuTke aitHamasbl.

bBipaeit exi momtoc opTachiHIarkl map (TeMmeHri ¢urypa) e3iHiH MarHuT
NOJIIOCIH €Ki ~ MarHuT  TapThUIATBIHAAW  €Til  OpHAJACThIPAJbL.
MarHuTTiH TEepNeHAUKYISIp OChl OOHNBIHINIA ayMaKTa <OKETICIICUTIHY
nomocTi Tabambz. Ci3 Oyl Typial TYCTl TasKIIajJapAaH Tamalla
KYpBUIBIMJIAP JKacail anachi3, OipaKk KeM JereHJie €Ki MarHUT OpTachiHa
METaJlI IIap OpHAJACTBIPY KaxkeT. Erep omail skacamacaHbI3, OapiibIFbl
KyJ1am KaJiabl.

Enmi oimaHpI3: MarHut He Oip-OipiH TapTaibl, HE TeOeai. Erep TaskThiH
Oip mieTi 0acka TasKIIaHLI TapTca, OHJA OIPIHIN TasSKIIAHBIH EKIHII
IIET1 eKIHII TasKIIaHbl Kepi UTepy Kepek. by xarnaii - 613 erep meTasn
miapabl MOJIOCTEp apachlHa KOWMaraH Ke3Jeri OpbhIH allaThlH >Karjai
OO0JIBIT TAOBLIABI.

Permanent magnets
Magnetic construction sticks and balls (many small tasks,
experiments)

Magnetic Sticks - demonstrate that magnets have always two poles -
sticks placed by the same poles repel each other, but when stainless steel
ball is put between, they attract each other, the effect being caused by
magnetic domain re-ordering in balls.

The iron ball inserted between poles of different signs (the upper figure)
et magnetised in a "normal" way, becoming a two-pole magnet (N-S),
with the axis oriented in the direction of external magnets.

The ball between two poles of the same sign "accommodates” (the lower
figure) its magnetic poles in a way to be attracted by both external
magnets. We find the "missing” poles on a plane perpendicular to the axis
of magnets.

You can create amazing constructions out of those colourful sticks. But at
least every two magnets you have to place a metal ball between them. If
you don't, the whole thing will fall apart.

Now think carefully: magnet either repel each other or attract each other.
If one end of the stick attracts another stick, the other end of the first stick
should repel the second stick. And it would be so if we didn't place the
metal ball between the poles.

JlopeHnu Kyuri
MarHuT opTachbiHIa KAaTyIIKAHbI KO3FAJITY

Exi MarHuTTiH OpTachlHAA KaTyllka opHajacKaH. TOK KaTyIIKaHBIH €Kl
mert OoMbIMEH Kapama-kKapchl OarbiTra otyiae. (DIdMUHHIH COJ KOJ
epekeciHe colikec Oip JKarbl KOTEPUTIN, EKIHII >KaFbl TOMEHACHII.
backama aiTkaHga, karymikazaa Oypbuty dddexTici  OailKaiaabl.
KarymikanblH opam caHbl Kell OonraH cailbiH, Oypbl1y 3(QdeKTici
COHIIAJILIKTHI KkeOipek Oonaapl. KemnTereH 3iIeKTpKO3FaITKBIIITApAa
OCBIHJIail OYPBUTY IPUHITUIT KOJAaHbLIAbL.
http://dydaktyka.fizyka.umk.pl/MOSEM/html-kz/7.3.html

Lorentz force
Turning coil between magnets

The coil lies between the poles of two magnets. As compared to magnetic
field lines, the current flows in opposite directions along the two sides of
the coil.

According to Fleming’s left-hand rule, one side is pushed up and the
other side is pushed down. In other words, there is a turning effect on the
coil. With more turns of the coil, the turning effect is increased. Many
electric motors use this turning effect principle.
http://dydaktyka.fizyka.umk.pl/MOSEM/html/7.3.html
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: : The knowledge has been measured prior to the intervention and two

| _ : times afterward. Response to the different contents (E-M from UMK,
R N Physics.Stacks from UK Prague was checked independently.
o et e In spite of the novelty of this blended approach (and also the very
S T preliminary experience of the teachers) we observed a substantial rise
ey o - of the emotive involvement of students.

8. | would use implemented videos for learning matters for studying at

4. How much needs the website www.physicsstasks.eu during solving h )
ome 7

16 oTBETOR
16 oTBETOR

@ | completely agree
@ | partly agree

| do not really agree
@ | totally disagree

9. The online learning platform provides students with additional
multimedia presentations and the simple presentations which are
problems? shown in class. | check and transmit them regularly.

Conclusions

@ | completely agres
@ | partly agree
| do not really agree

- @ | totally disagree

Concluding, the application of interactive teaching methods and simple
experiments leads to a substantial increase of the quality of students’
educational level. The choice of electromagnetism as a starting branch
proved to be very fruitful, as various educational resources developed
within EU projects are available online.
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