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Learning with optical Blackbox-Experiments with emphasis
on the motivational aspects.

Structure

1. Blackbox Experiments

2. Design: Survey 6" & 8t/9th grade

3. Partial results — Motivation

4. Qutlook: Study about Productive failures in the 6™ grade
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Blackbox Experiments

\ Experi- e. s /
Variation menter Observation = 5

= Concept: Hypothesis about the system is based on a
variation of the inputs and investigation of the outputs

= Covered topics: Electricity (eg. Terry, 1995), Mechanics
(eg. Glnther, 2008), Optics (eg. Friege & Rode, 2015)
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Design

unit 1 unit 2
I

I« gl gl
black-box black-box
. set 2 .

__Nummer der Box: Q@R 6 * § SOR~88 Uhrzeit: 40:48]

ide in die Lampen und Fenster

1. Sequence of 9 boxes
unit 1: mirror, double mirror, barrier

unit 2: add. beam splitter PR M —
2. 2lessons (180mins) I
3. Motivational questionnaire (Mezes et al 2012)
3.1 Interest and fun (4 ltems) g AL
3.2 Flow (6 Items) IR
3.3 Expected success (3 Iltems)
4. Documentation i
e
| j B ‘iif’(?,'mfii."i 0

Schimek, Wille, Rode & Friege: Optical Blackbox Experiments — SMEC 2016, Dublin Page 7



i; { § Leibniz
i ¢i 2] Universitit
too:4 | Hannover

Results: Study 1 - 6th grade

Interest and fun Flow
5 5
4'2 412 4,12 4’2 26 ] 3,86
3’5 3,74 * 3'97 3,5 _— 379
3 s ) 3 3,51 ’ m
2,5 —_—F 2,5 £
2 2
1,5 1,5
1 1
pre post pre post
N>200; m p=1; f p=0,013 N>200; m p=0,061; f p=< 0,001
= Qirls attitude increases = QGirls flow experience
Increases
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Results: Study 2 - 8th/9th grade

Interest and fun Flow

: 5
4,5 45

: . 361
3: #é___ 3,5 294 * ST

. o 3,64 m 37 : * 3,29 -m
’ o 2,5 2,82 f
2,5 f , :

2 15
1,5 .

1 T 1 pre post

pre post
N>100; m p= 0,165; f p=<0,001 N>100; m p=<0,001; f p=<0,001
= Girls attitude increases " Boys and Girls flow

experience increases
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IDMP

Comparison

= We found an unexpected gender effect.
= The surprising gap Is replicable even with older students.

= Nearly same motivational developments in the age
groups.

= The motivation in the 6th grade (3,84) is higher than in the
8th/9th grade (3,36).

-> Supports gender equality lessons in both age groups.
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Outlook: Productive Failure in the 6th grade

( ; Students : / f ; Students ; 7
solve further

fail usually problems
Problem-solving : : better acquisition
an instructional

in a unknown of conceptual
: phase follows
topic knowlegde
(Kapur 2010, Loibl & Rummel 2014)
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Blackboxes S01-S05 and T01-T04, mean S01-T04
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THANKS FOR YOUR ATTENTION!

Literature:

= Terry, C. (1995): Blackbox electrical circuits. In: The Physics Teacher, 33, p. 386-387

= GUnther, J. (2008): Black Boxes — Analogien zu Problemstellungen in der Naturwissenschatft. In:
Unterricht Physik Nr. 103

= Friege, G., Rode, H. (2015): Optische Black-Box-Experimente im Anfangsunterricht Physik. In: PdN
5/64

= Meézes, C., Erb, R., Schréter, E. (2012): Der Einfluss von Videoexperimentieranleitungen auf die
Motivation von Schilerinnen und Schdler. In: PhyDid 1/11

= Loibl, K., Rummel, N. (2014): Knowing what you don”t know makes failure productive. In: Learning
and Istruction 34, p. 74-85

= Kapur, M. (2010): Productive failure in mathematical problem solving. In: Instructional Science 38,
p.523-550 6 >

Contacts:

4 schimek@idmp.uni-hannover.de
wille@idmp.uni-hannover.de

oiegal rode@idmp.uni-hannover.de
friege@idmp.uni-hannover.de

2 3
Schimek, Wille, Rode & Friege: Optical Blackbox Experiments — SMEC 2016, Dublin Page 13


mailto:schimek@idmp.uni-hannover.de
mailto:schimek@idmp.uni-hannover.de
mailto:schimek@idmp.uni-hannover.de
mailto:wille@idmp.uni-hannover.de
mailto:wille@idmp.uni-hannover.de
mailto:wille@idmp.uni-hannover.de
mailto:rode@idmp.uni-hannover.de
mailto:rode@idmp.uni-hannover.de
mailto:rode@idmp.uni-hannover.de
mailto:friege@idmp.uni-hannover.de
mailto:friege@idmp.uni-hannover.de
mailto:friege@idmp.uni-hannover.de

