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1. Introduction

IDAILIL.Y NEWS

Worxrld - Business —- Fimance - Lifestyle - Travel - Spoxrt - Weathexr

issue: 2401049 THE WORLDS BEST SELLING NATIONAL NEWSPAPER Est - o96S

,Kids don't like physics and maths”

Young people “see STEM as a career dead-end”
Friday, 17 March 2017

Source:
http://www.telegraph.co.uk/finance/jobs/12140410/Kids-dont-like-physics-and-maths-study-finds-out-why.html
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1. Introduction
« the popularity  of  "physics" has  decreased  worldwide

(OECD, 2000, 2001, 2005)

 the traditional physics classes are not good enough for ‘:\%’Q@\
attracting the students’ focus to the lectures Newton's cradle

* students have at least one of the digital devices (tablet, smart JSS
phone), but do not use them for study (Jarosievitz, 2009) ‘a

Beata Jarosievitz Dr.; E-mail: jarosievitz@gdf.hu

| N
EEEEEEEEEEEEEEEEEE GIREP-ICPE-EPEC 2017 conference, Dublin 31 - 7thuly, Ireland




ICT AND MULTIMEDIA IN PHYSICS EDUCATION

1. Introduction
Key question: ,,Ale we teaching the right thing?”

Source: Understanding or memorization by

Eric Mazur, in Conference on the S = o
Introductory Physics Course, Ed. Jack O"i§§;

_ _ g to Céncept_s.&//’_v
Wilson, pp. 113-124 (Wiley, New York, P e Sames ching in Y Sics

1997). CRLF

sSource
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http://blog.peerinstruction.net/2012/03/15/peer-instruction-101-what-is-peer-instruction/
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1. Introduction

« we should act immediately to change students’ attitude (Richard, 2016)

Action plan

| attracuvelnteractlve m(e:acttve .
* physics classes should be made more .= ttract e
olourul inter acllve colourfu
.COlourJ‘Ul Lt attracuve
lourful olo IU‘ colourfuul
Sﬁct)eracnve ctO[erurfUl Co[ourfu
attraclives . ditracives cotf%rrffu
coltcgﬁ%‘cul nteract Vecoo
sk ttracuve affracte
1 attractive™

arr:acttve
e lnteractive

attractive
interactive.

interactive lmemct ef lCOlOUF Ul

attractlve
linteractive

reafl.e Ol

facivei nter (1crlve
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2. Questions

Research
What can we do 7 Tk s
o Communication' % =~
Re earch™ . = :« &
i “‘Hlé e
. 0 e eaming o e o 218
We should use: ) oo (5 g2 B
1 oo \\imng 5! Techmoo \4_,‘ - E_;
T LICKERS 4 18 . - : & i
® ICT 'crwstzunman | @ 'i"ET e ICTQ [ v
T A 'CT vaﬂ - o= L — Information e - learning
* Multimedia ELm“"""ﬁ"‘"‘INWTTERAcT|V|f$lcTAm?mu" il "N e o e
"""""""" £ &) O E ICT:
oooooooooooooooooooooooooooooooooooooooo e

ICT AND MULTIMEDIA IN PHYSICS EDUCATION

-\ctl\ 1t\ O )i Fe

lealmng
Techimology

\Iultlmedla :

* m-learning devices (BYOD) (Jarosievitz, 2016, 2017)

e good methods
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3. Hypothesis

O interactive activities, resources will Improve students® core
competencies,
O colourful classes rise up the lectures attendances, e

TABLET

A using mobile devices make the physics education m%QngfecnveE&LF

LAP

TABLET TABLET:
SMART PHONE TABLET

O students will become more motivated. TABLET

SMART PHONE
LAPTOR

PPPPPPPPPPPP

Made by* https /ltagul.com/cloud/2
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J

4. Participants _
Students of: *%*BSc in Computer (IT) Engineering

<*BA In Business Administration and
Management

In the first year of BSc studies all students study the same modules.

__ from DGC

Credits: 5 (first year, I1l. semester) Written exam

Full training education (FT) L (lecture): 30 hours, S (seminar): 15 hours

Distance training education (DT): L (lecture): 6 hours, S (seminar): 3 hours

Course description: Mechanics; Thermodynamics; Optics; Nuclear Physics
Beata Jarosievitz Dr.; E-mail: jarosievitz@gdf.hu
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5. Methods: for using ICT in Physics Education
Lecture Method

 used for example for introduction of each chapter of physics

Cooperative method (Jigsaw)

« used for group-work activity (experiments’ set-up), assessment
collaborative learning

Inquiry-based learning

Flipped classroom (peer instruction) (Mazur 2014; Jarosievitz, 2017)
Beata Jarosievitz Dr.; E-mail: jarosievitz@gdf.hu
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ICT AND MULTIMEDIA IN PHYSICS EDUCATION

6. Activities [N RE s

: S http://padlet.com
http://www.cernland.net/

http://www.suk]aro.eu/cikkek/cikkek.htm

Hands-on experiments
http://www.sukjaro.eu/JBea/ http://go-lab.gw.utwente.nl/experiments
pdf/spice_oktatas.pdf Types of activities _
Recorded experiments
Quiz questions for assessment http://www.sukjaro.eu/JBea/pdf/jaro
R socrative sievitzbeata2016Girep.pdf
[E-Learning courses]
http://learningapps.org/ e The exponential decay law
Flashcards = Radioactivity

« Radioactive chains

https://quizlet.com/
Beata Jarosievitz Dr.; E-mail: jarosievitz@gdf.hu

| N
GIREP-ICPE-EPEC 2017 conference, Dublin 31 - 7thuly, Ireland


http://www.sukjaro.eu/cikkek/cikkek.htm
http://padlet.com/
http://go-lab.gw.utwente.nl/experiments
http://go-lab.gw.utwente.nl/experiments
http://go-lab.gw.utwente.nl/experiments
http://www.cernland.net/
http://www.sukjaro.eu/JBea/pdf/jarosievitzbeata2016Girep.pdf
http://www.sukjaro.eu/JBea/pdf/jarosievitzbeata2016Girep.pdf
http://learningapps.org/
https://quizlet.com/
http://www.sukjaro.eu/cikkek/cikkek.htm
http://www.sukjaro.eu/JBea/pdf/spice_oktatas.pdf
http://www.sukjaro.eu/JBea/pdf/spice_oktatas.pdf
https://b.socrative.com/

Newtons’ law Electric motors
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https://youtu.be/uXk3HE3JKt4
https://www.youtube.com/watch?v=R_9UeI9wT_A&feature=youtu.be
https://youtu.be/1ZQvNm2dyio
https://youtu.be/tUCVhPVEP6c
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Recorded experiments

Chalin reaction
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https://www.youtube.com/watch?v=fvII9ptJD4w&feature=youtu.be
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6. Activities

Measurements (BYOD)
Necessary materials :

« Handball (any medium sized, well visible ball)

& % | B w- L | ¥Creste s @ | Qs o |\ O R A | e B oo c
v _© massa m[i

e ruler

 smart phone or tablet

* laptop ®Tracker

» free program: (nttp://physlets.org/tracker )

Source: http://moodle.scientix.eu/course/view.php?id=179 Author: Carlos Cunha
Beata Jarosievitz Dr.; E-mail: jarosievitz@gdf.hu
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https://www.youtube.com/watch?v=oGlwmxPjC4I&t=2s
http://physlets.org/tracker
http://moodle.scientix.eu/course/view.php?id=179
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6. Activities y=a-x’+b-x+c

Processing of  the a9

g 2
‘g=2-a y:7-t +Vg - t+Y,

MEASUTEITENTt TESUTLS]

Felvett videofajl neve a g (m,-"S:) X.= Z‘I” (_’\L I ) 5 x

n
20160311 123159.mp3 4,630 9,260
20160311 123217.mp3 4,620 9,240
20160311 123235.mp4 4,720 9,440 9.33 0.07466619 1%
20160311 123253.mp4 4,670 9,340
20160311 123316.mp4 4,691 9,382
Atlag 9,33
Xézznx” (Aax)® = nilg(x— o & 5x:[i’j-1oo

Beata Jarosievitz Dr.; E-mail: jarosievitz@gdf.hu

| 1 N
GIREP-ICPE-EPEC 2017 conference, Dublin 31 - 7thuly, Ireland



-

P

g”;‘/ ICT AND MULTIMEDIA IN PHYSICS EDUCATION
6. Activities Simulations

Adobe Flash Player 10 L= [ =] S
File View Control Help
o o o o
o . o o o
o o o
Nucleus | & & o o o IE
o o o o
Fission fragments o o o o
o o o o
Neutrons e o o o o

Simulated chain reaction (see more)
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https://phet.colorado.edu/en/simulation/nuclear-fission
https://phet.colorado.edu/en/simulation/nuclear-fission
https://phet.colorado.edu/en/simulation/nuclear-fission
https://youtu.be/grk_tgi8Yro

é,‘:““' ICT AND MULTIMEDIA IN PHYSICS EDUCATION
6. Activities

EgRESOHPCES-mune courses  http://www.sukjaro.eu/cikkek/exp_engl/home/index.htm

Le,arning
FORUM

MINOSEGI DIJ | 2016

 The exponential decay law Aim: to teach some of the fundamental E
« Radioactivity
» Radoaclve chans ____ properties of the radioactivity

e the random behaviour,
AL L * the exponential decay law,
e notions of half-life,

 decay constant and activity.
Beata Jarosievitz Dr.; E-mail: jarosievitz@gdf.hu
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CActivities
. | Phy5|(3| quantlty and units 1n the lnternational :-ystem ot Urnits | =

E LearningApps.org
Q search in Apps & Login
Physical quantity and units in the International System of Units

Physical quantity and units in the International System of Units

| == Browse Apps | & Create App
2016-12-21

K
- - @ et
Pressure Electric charge Energy Work -
- . . = - Luminous intensity -
1 Kelvin Weight - Density
1 watt -
7. Tension ot
1 joule - 1 cubic metre
o Heat capacit gl -t -
- Speed 1 coulomb
1 candels Time - Frequency .
i - - . 1 kilogram per
v et 1 metre square 1 hertz 1 Ampere cubic metre
Area 1 Pascal P
- -
L v I. 1 joule Specific heat ! n(;:vlor - :1
'olume
1 JIK - capacity Power e
R [ L )
Mass )
1 m/s s Electric current 1 J/Kg K
-
L Acceleration = L]
1 volt b
1 kilogram

Electric potential

Beata Jarosievitz Dr.; E-mail: jarosievitz@gdf.hu
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6. Activities

Microwave

Wavelength (m) | —— >

Newton had shown that if you shine light ito a prism it breaks it apart into its different - William Herschel found out that each color
has a different and that the temperature is the one measured with the on the side of the red light. He
discovered rays. If we put electromagnetic radiation on a , we can go from low to high frequencies and at the same time from
high to low . As we increase we also increase the amount of that the waves have. So which one would you
rather be exposed to? The ones with high , really really low and low - High energy waves can cells
or even cause damage to the temselves.

Beata Jarosievitz Dr.; E-mail: jarosievitz@gdf.hu —
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6. Activities

Question 3 (horizontal):

A particle having no electric charge

HEEEREER

Beata Jarosievitz Dr.; E-mail: jarosievitz@gdf.hu
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https://learningapps.org/3071634
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6. Activities

socrative

by MasteryConnect

Quiz name: Teszt4_aprilis19 Date: 04/26/2016
Question with Most Correct Answers: #4 Total Questions: 10
Question with Fewest Correct Answers: #6

Egyik autd kotéllel vontatja a masikat. Ovatos indulassal a vontatott jarmi akarmilyen sebességre

1. gyorsithatd. Hirtelen indulasnal a kétél mégis elszakad. Miért? (A sarlddastdl tekintsunk el.)
3/19 A vontatott kocsi csak kis gyorsulassal indulhat, mert viszonylag nagy a tomege.
5/19 Adott impulzusvaltozast rovidebb idd alatt csak nagyobb erd képes létrehozni.
7/19 A vontatott auto adott sebességvaltozasahoz hosszabb idd kell.
2/19 A kotél szakitdszilardsaga fugg a vontatas sebességétdl. E

G%’ Beata Jarosievitz Dr.; E-mail: jarosievitz@gdf.hu
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https://www.youtube.com/watch?v=PeNNQQfdXjI

é,‘:““' ICT AND MULTIMEDIA IN PHYSICS EDUCATION

6. Activities

Which statement is true for a perfectly inelastic

20

18

collision? 16

14
12

a) only the momentum is conserved ‘0

b) only the energy is conserved

Q KB D
[

c) both the momentum and the energy are conserved

Good answers

d) none of the momentum and the energy is conserved

Beata Jarosievitz Dr.; E-mail: jarosievitz@gdf.hu
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7. Conclusions < very positive feedback from students: personal interviews
Students who had joined the activities:

took part with enthusiasm,

enjoyed ,,learning by doing” (experiments, use of their smart phones and
tablets)

cooperated with their neighbours ,,Turn To Your Neighbours”
(Mazur , 2014; Le Roux , 2013),

: . : . N Ivi bl
used their own devices with expertise, critical “Complitational
researchlng _makmg
CompetenCIBS

Improved their core competencies
Beata Jarosievitz Dr.; E-mail: jarosievitz@gdf.hu
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/. Summary

.- |CT Will affect the complete learning process today

and in the future.”

(Yves Punie, Dieter Zinnbauer and Marcelino Cabrera, 2012)

Beata Jarosievitz Dr.; E-mail: jarosievitz@gdf.hu
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https://www.youtube.com/watch?v=tXs5O1yGlg4
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Future plans:
* to promote physics,

* to change students’ negative attitude to physics!

Thank you for your attention!
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