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1. History, objectives, raising questions
 use of portable devices has been increased,

« the traditional physics classes are not good enough for attracting the

students’ focus to the lectures,

 students use their devices for the followmg PUrpOsSeS :
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2. The issues to be examined

1 use of own devices helps to learn physics more efficiently,

L how to use more efficiently own mobile devices, to perform

the experiments,

] are students more active, if they use their own devices during o

the lectures,

(1 are physics classes considered more valuable by the students,

If they use their own mobile devices during the lectures?
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3. Hypothesis

1 using mobile devices the physics education will be more effective,

TABLET
APTOP

3 students’ groups who take part in the experiment can reach better gades in

-LAPTOP

the examination period, than students who had learnt wﬂhoutpfﬁéing their
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4. Participants. Students of: from
% BSc in Computer (IT) Engineering Dennis Gabor College,
. _ L whose study Includes
“* BA in Business Administration and Management courses like: Physics

Nr. of students enrolled to Physics course (yearly in Il. semester):

total: 188; Full training (FT): 68; Distance training (DT): 120
In the first year of BSc studies all students study the same modules.

Credits: 5 (first year, 1l. 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
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before starting the course,

5.1. Collection ot with own devices (BYOD),
Information

(General Questions,
pre-training)

individually

31 questlons (dlrent types).

during the semester, 5 times,
with own devices (BYOD),
TURN TO YOUR NEIGHBOUR!

5.2. Skills Survey
(TEST)

(From various chapters
of Physics)
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5. Applied research methods

i i i ® Female
5.1. Collection of information (results)

' Mal
Survey filled by: 82 students = 46,80 % " Male

Example:
70,0%

60,0%
50,0%

Did you have any
hands-on activities
or measurements in #0:0%
laboratories, 30,0%
during the Physics 2907
classes, In your 10.0%

previous studies? 0,0% |
Every class Weekly Less frequently Never
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5. Applied research methods

5.1. Collection of information (results)

Do you have a graduation exam Are you Interested In Physics
(baccalaureate) in physics? measurements using your own
devices ?
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5. Applied research methods
5.1. Collection of information (results)
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5. Applied research methods
5.2 Skills Survey (TEST) Results with

Date of the Total participants Survey filled by Results
survey during the lectures participants reached by the
group
23. 02.2016. 45 (66,17 %) FT 27 (39,70 %) FT 35 %
08.03.2016. 24 (35,29 %) FT 20 (29,41 %) FT 48.5%
05.04.2016. 18 (26,47 %) FT 14 (20,58 %) FT 25%
26.04.2016. 21 (30,88 %) FT 19 (27,94 %) FT 41.6 %
13.05.2016. 16 (23,59 %) FT 14 (20,58 %) FT 40,8 %

13.05.2016. 30 (25%) DT 25 (20,83%) DT 49,9 %
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5. Applied research methods
5.2 Skills Survey (TEST) (results)

Example SOC rative

MasteryConnect

Quiz name: Teszt4d _aprilis19 Date: 04/26/2016
Question with Most Correct Answers: #4 Total Questions: 10
Question with Fewest Correct Answers: #6

Egyik auto kotéllel vontatja a masikat. Ovatos indulassal a vontatott jarmd akarmilyen sebességre

1. gyorsithato. Hirtelen indulasnal a kotél mégis elszakad. Miert? (A surlodastol tekintsunk el.)
3/19 A vontatott kocsi csak kis gyorsulassal indulhat, mert viszonylag nagy a tomege.
a/19 Adott impulzusvaltozast rovidebb idd alatt csak nagyobb erd képes létrehozni.

1/19 @ A vontatott autd adott sebességvaltozasahoz hosszabb idd kell.
2/19 @ A kotél szakitoszilardsaga fugg a vontatas sebességétdl.
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5. Applied research methods
5.2 Skills Survey (TEST) (results)

Which statement is true for a perfectly inelastic

collision?

a) only the momentum is conserved 20

b) only the energy Is conserved E

¢) both the momentum and the energy are 12

conserved .

d) none of the momentum and the energy is

conserved ::n .

Good answers Total answers

L N = B v < |
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5. Applied research methods
5.2 Skills Survey (TEST) (results)
A compressed spring Is placed between two trolleys of masses 200 g and 400
g respectively. They are in equilibrium at this stage. When the spring is

released, the 200 g trolley starts moving with a speed of 6 m/s. At what speed

20

will move the other car? .
a)lm/s N
b)2m/s o
c)3m/s
dém/s )

Good answers Total answers

GIREP 50t Anniversary (August 30-September 3, 2016 Krakéw, Polan
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5. Applied research methods
5.2 Skills Survey (TEST) (results)

In which group are units of the Sl system exclusively?
a) kg, s, °C, m, VvV 20

18

b) g; S1 K1 m1 A 16

c) kg, A, m, K, s 1:
d) g, s, cm, A, °C -

Good answers Total answers

[ S P Y O T .
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5. Applied research methods
5.2 Skills Survey (TEST) (results)

Which statement is true?

If some further quantity of the same temperature ideal gas is added to a

container, then... 2

18

a) the pressure is increased. e

b) the temperature is increased. 12
c) the pressure and the temperature increas 2
d) the temperature is reduced. 4 i

Good answers Total answers
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5. Applied research methods
5.2 Skills Survey (TEST) (results)

The frequency of a vibrating mass is 2 Hz.

After displacing it 0,2 cm from its equilibrium state we release it.

20

What is the displacement after 0,125 s? .

a) 0,1 cm -

b) 0,2 cm -
C) 0,0 cm N

Good answers Total answers
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5. Applied research methods |
5.3. Measurements (BYOD) § o

Aim of the measurements:

Determining the value of the gravity acceleration (g) S

How? Teacher — Student demonstration (experiment, during the course)

Measurement methods:

O recording and analysing the sound of the ball rolling and free falling

4 video recording and analysing the movement of the free falling ba”%

g=981— 1?3;3%
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5. Applied research methods
5.3. Measurements (BYOD)

Necessary materials:

» steel ball

* table

* ruler
 laptop + microphone
« Audacity free program

(http://www.audacityteam.orq/)
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5. Applied research methods
5.3. Measurements (BYOD)

See the video:
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5. Applied research methods
5.3. Measurements (BYOD)

Analysis (after noise filtering) of the recorded sound file

. 'y = 5 |28 8| Il - -
g > | I < AEH 3 ) (o) ad 0
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5. Applied research methods
5.3. Measurements (BYOD)

Analysis (after noise filtering) of the recorded sound file

T I — F=ron x|
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5. Applied research methods &l
5.3. Measurements (BYOD) Fﬁ%
Measurement results: Zﬁi‘{‘

s | B @) | £) | €() |gus)|wZe | (00) |6 x
1 0,73 {0,383 | 0,15 9,95
2 0,73 {0,386 | 0,15 9,80
3 0,73 {0,398 | 0,16 9,22 9,6 0,2929(9
4 0,73 {0,393 | 0,15 9,45
S 0,73 {0,383 | 0,15 9,95

Average | 0,73 9,67

‘- ann (Axy =2 12;()(_ . ¥ 5x=(§(—j-1oo
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5. Applied research methods
5.3. Measurements (BYOD)

Necessary materials : .
« Handball (any large, highly visible balls) / ),

e ruler

 smart phone or tablet
 laptop
» Tracker free program TraCker

(http://physlets.org/tracker )

Source: http://moodle.scientix.eu/course/view.php?id=179 Author: Carlos Cunha
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5. Applied research methods
5.3. Measurements (BYOD)

free video program suitable for analysis of the recorded video files

(&) Tracker ) . — - - - — — = |

O File Edit Video Track Coordinate System View Help

S H| & % | B W || ¥create = B | Qasn | oy | ™ o A A | A A, B ad
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200
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t
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5. Applied research methods
5.3. Measurements (BYOD)

Processing of the measurement results: )
y=a-X“+b-X+C

g
* For free fall we have parabolic functions: Y = P} -t° Vg T+,

The general form of the a quadratic function:

< Data Tool [G=RLH X )
File Edit Displ
mass_A
Measure Anayze| | DataBuider..| Refresh | Help
markers| vl
120 - lines| vl
a - — ¢ a A style] ———_
—_— 110 axis __horz vet | |
100 row i
135 D9 a
€D 158 7551
a0 202) 755,
/ zﬁ( 755
7 LY 69| 755}
- /
[ 02| 62
52
9 . ~ ——
0 4 532|
2 3 o
a0 4 25|
20 1 ) 915
1§ 34
10 1 a3|=
i 01 02 03 04 05 0.6 07 08 :: g
t
20)
- — 21 532
. Fit Name:| Parabola |+ | | it Buiider... | FrmmaEr L tElE 27 58,
A -4.625E2 23 3
. Fit Equation: y = A*t'2 + Bt +C I |B 3.445E2 2
c 5,554E1 2 5
[¥] Autofit rms dev: 9,703E-1 | 26| 75(+
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5. Applied research methods
5.3. Measurements (BYOD)

See the video:

Mie T Widen Track Coardinats Syatem View  Higlp
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5. Applied research methods
5.3. Measurements (BYOD)

Measurement results:

. , ) |
Files A gws) | y= i (J A‘) (5 X
i

20160311_123159.mp3 4,630 9,260

20160311_123217.mp3 4,620 9,240

20160311_123235.mp4 4,720 9,440 0,07466619
20160311_123253.mp4 4,670 9,340

20160311_123316.mp4 4,691 9,382

Average 9,33 |

L oZX (AXF = —E ST (x—x, ) 5x:[&j.1oo
é n Nn—14= Xa
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6. Results (derived from personal interviews, students’feedback)

Students who had joined the courses:

took part in the research activity with enthusiasm,

enjoyed the experiments made with smart phones and tablets,

 filled in the surveys with pleasure,

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

« were motivated in problem solving, and thinking,

 used their own devices with expertise,

o students like to talk face to face with the teachers.
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7. Summary and Conclusions
Problems are the following:
Students:
 have not really attended the lectures (only: 20-30%),
« were confident (erroneously) that the material can be learnt in a short time,

 did not have enough basic knowledge from their previous study.
ICT + use of OD is not enough to study and learn Physics!
Future plans. Promotion of Physics, prepare and do more experiments,

motivate students to use their own devices for study, measurements and

experiments! Students’ attitude to Physics should be changed!
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,, 1 he future cannot be predicted,

but futures can be invented”.

Dennis Gabor

./
: LSS

DENNIS GABOR: Nobel prize winner for holography: 1971

Thank you for your attention!
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