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Starting point

Starting point: The interest in the subject of physics decreases over the course of a student’s school career
(especially when it comes to female students)

Highly technological future

Can the MINT-student laboratory iLab at the PSI increase the interest and / or the motivation for the topic
‘sound’? 
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Literature: Guderian & Priemer, 2008; Höttecke et al., 2017; Baumert et al., 2001; Pawek, 2019; Krapp, 1999 u.a.



Current state of research

Studies on MINT-student laboratories and their impact on a student’s interest and motivation

- The studies up to now point towards a positive effect when it comes to the increase of a student’s interest

and motivation after a visit of a student laboratory: studies by Betz et al. (2016) u.a.

- Differences were found in terms of gender and age: studies byWeinhardt (2017) und Schmid (2023) u.a.

Research gap: More data on the subject-specific Education of MINT-student laboratories that are

maintained by scholars is needed Pawek (2009); Schmid (2023).
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MINT-student laboratory at the PSI

- Accompanied by an oral 

intervention

- Accompanied by image and text

intervention

Sample 1

Sample 2



Research question 1 (interest)

Are there any significant differences between the pre- and posttests in the two different interventions (control

group and intervention group) when it comes to the interest (topic-based, value-based, emotional and 

epistemic) in the topic ‘sound’?
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Research question 1.1 (interest)

If there are significant differences between the pre- and posttests in the two different interventions (control

group and intervention group) when it comes to the interest (topic-based, value-based, emotional and 

epistemic) in the topic ‘sound’, are there any further significant connections between the results and the

variables age, gender and the last grade in physics / nature and technology?
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Research question 2 (motivation)

Are there any significant differences between the control group and the intervention group when it comes to 

their intrinsic motivation?
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Research question 2.1 (motivation)

If there are significant differences between the intrinsic motivation of the control group and that of the

intervention group, are there any further significant connections between the results and the variables age, 

gender and the last grade in physics / nature and technology?
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Research design
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Sample: 159 students at secondary and high school level (Swiss school system) (characteristics of

the two samples are comparable)

In advance: pilot phase and consent

Duration of experimenting phase: 100-110 minutes



- original / realistic encounter with the topic (Schmitz, 2006; Burch & Hess, 2007)
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Results
The value-based interest of the control group (accompanied by oral intervention) is significantly higher after 

experimenting than before. 

this significant effect is 

classified as a very 

small effect according 

to cohen’s d

Median = 3.33 Median = 3.66 
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Results
No result is also a result. 

Interpretation/Discussion
- The time needed to change one’s thinking and working processes is different for each person (Pawek, 2009)

- No significant results when it comes to the loss of interest and motivation (neither when it comes to gender, 

nor when it comes to a student’s age and / or their perfomance in the subject) 

- Predominantly classes that have science as their key area

- The extreme differences when it comes to the candidates’ ages make it difficult to make a clear statement.
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Results
The control group (accompanied by oral intervention) rated their skills after having experimented

significantly higher than the intervention group (accompanied by image and text intervention). 

- Students have to have a certain expertise in instructions given through image and text (Fankhauser-Inniger & 

Labudde-Dimmler, 2010)

this significant effect 

is classified as a small 

effect according to 

cohen’s d

Median = 4.00 Median = 3.66
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Results
The intervention group (accompanied by image and text intervention) felt significantly more pressure during

the experimenting phase than the control group (accompanied by oral intervention). 

- There are numerous studies that show that students who have to acquire knowledge by themselves do not have
the desired success (usually due to helplessness and the task being too difficult) (Kirschner et al., 2006)

this significant effect is 

classified as a small 

effect according to 

cohen’s d

Median = 1.66 Median = 2.00 
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Results
The female students within the intervention group (accompanied by image and text intervention) felt

significantly more pressure than the male students in the same group.

- Female students generally see their MINT-skills in a more pessimistic light (Weinhardt, 2017)

this significant 

effect is classified 

as a medium effect 

according to 

cohen’s d

female

male

divers



14

Thank you for your attention
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- Ausserschulische Lernorte/MINT-Schülerlabore (Kircher et al., 2020) u.a.

- Schülerlabor iLab am PSI (PSI, 2023)

- Ansatz des aktiv-entdeckenden Lernens beim Experimentieren (Wulf et al., 2020) u.a.

- Motivation (Rheinberg & Vollmeyer, 2019) u.a.

- Interesse (Dimensionen: epistemisch, emotional, wertbezogen und themenbezogen) (Girwidz & Ertl, 2021) 
u.a.

- Alter, Geschlecht, Leistung (Höttecke et al., 2017) u.a.

- Verortung des Schalls im Lehrplan21 (D-EDK, 2016)

- Didaktische Rekonstruktion des ausserschulischen Lernortes iLab am Paul Scherrer Institut (Wilhelm et. al.,
2011) u.a.
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Definition: Selbstgesteuertes Lernen
Selbstgesteuertes Lernen von Schülerinnen und Schüler ist, wenn sie den Lernprozess selbst in die Hand 

nehmen. Sie planen ein Vorhaben, suchen nach Informationen, entwickeln Lösungen, überwachen und 

bewerten Ihre Lernprozesse und -resultate selbstständig. Die Lehrperson unterstützt minimal oder gar nicht.
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Quelle: Konrad, Klaus/Traub, Silke (2021): Selbstgesteuertes Lernen. Grundwissen und Tipps für die Praxis. Baltmannsweiler: Schneider Hohengehren



Methodisches Vorgehen
Grundsätzliches

- Quantitativer Ansatz, Datenerhebung mit Fragebogen und Auswertung mit Statistik mit R

- Fragebogen (Pre- und Posttest) 

- Pretest: 19 Items (4-7 Minuten)

- Posttest: 35 Items (7-9 Minuten)

- Fragen zum Interesse (versch. Dimensionen) und der Motivation zum Thema Schall:
Fragebogen zu den Interessensdimensionen in Anlehnung an Schmid (2023)
Fragebogen zur Kurzskala intrinsischer Motivation in Anlehnung an Wilde et al. (2009)
Allgemeine Informationen: Alter, Geschlecht und letzte Zeugnisnote in NT bzw. Physik

- Umsetzung: Erklärung des Deckblattes, anonymisiert und spontane Antworten  
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Fragebogen Pretest/Posttest Interesse
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Tabelle 1 und 2: Fragebogen zum Interesse von Schmid (2023)



Fragebogen Pretest/Posttest Interesse
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Tabelle 3 und 4: Fragebogen zum Interesse von Schmid (2023)



Fragebogen Posttest Motivation
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Tabelle 5 und 6: Kurzskala intrinsischer Motivation (Wilde et al., 2009, S. 45)



Fragebogen Posttest Motivation
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Tabelle 7 und 8: Kurzskala intrinsischer Motivation (Wilde et al., 2009, S. 45)



Beispiel: 

Anleitung mit

Bild und Text
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Abbildung 1: Schülerlabor_Ultraschall_iLab (2020)



Stichprobe

Kontrollgruppe (mündliche Instruktionen)
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Stichprobe (N) 95 Probandinnen und Probanden

Durchschnittliches Alter (gerundet) 16 Jahre

Geschlecht: weiblich 40.00%

Geschlecht: männlich 60.00%

Durchschnittliche Leistung im letzten Zeugnis in Natur und Technik oder Physik 4.85

Dauer der Experimentierphase 100-110 Minuten

Tageszeit der Experimentierphase Zwischen 10.00 Uhr und 12.30 Uhr

Interventionsgruppe (Instruktion durch Bild und Text)

Stichprobe (N) 64 Probandinnen und Probanden

Durchschnittliches Alter (gerundet) 16 Jahre

Geschlecht: weiblich 53.12%

Geschlecht: männlich 45.31%

Geschlecht: divers 1.56%

Durchschnittliche Leistung im letzten Zeugnis in Natur und Technik oder Physik 4.80

Dauer der Experimentierphase 100-110 Minuten

Tageszeit der Experimentierphase Zwischen 10.00 Uhr und 12.30 Uhr

Tabelle 9 und 10: Eigene Darstellung


