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Most students
can be categorised 

into one single 
type of interest in 

physics
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Theoretical and Empirical Background
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What is "Interest"?
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Interest is …

❖ a specific relationship between a person and an object.

❖ multidimensional: 

• emotional, 

• value-related, and

• cognitive-epistemic components

(Krapp, 2002; Hidi & Renninger, 2006)

PERSON

OBJECT



Interest in Physics

“… most studies report a positive effect 

of context-based science education 

on students’ interest …” 
(Habig et al., 2018)

CONTEXT
Interesting-

ness
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1. Generally and 
highly interested

2. Highly interested in 

relation to nature and 

humans, applications, 

and relevance for 

society

The IPN study distinguishes between 3 types of interest 
(Sievers, 1999; Rost, Sievers, Häußler, Hoffmann, & Langeheine, 1999)

3. Interest profiles are 

similar to Type 1 or 

Type 2 
(depending on content area)

Types of Interest in Physics
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Physics!!! 

<3 <3 <3
Physics?

Only in the 

right 

contexts!



Previous studies did not …

❖ describe how interesting different contexts are relative to each other 
within the students’ different types of interest.

❖ include modern physics content areas, such as particle physics. 

Research Gap
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Research Interest and Design
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RQ: Into which different types of interest in physics can German-

speaking students aged 14 to 16 years be categorised, while 

comparing classical and modern physics content areas

(namely mechanics and particle physics)?

Hypotheses: Interest types (1, 2, 3) are valid for today’s students 

and for classical as well as modern physics content areas. Within 

each type of interest, different contexts are more or less interesting 

relative to each other.

Research Interest
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Online questionnaire in German language to assess 

❖ Interest in Mechanics
from IPN study (Häußler, Lehrke, & Hoffmann, 1998)

❖ Interest in Particle Physics
modelled on IPN study (Häußler, Lehrke, & Hoffmann, 1998)

Research Design
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Questionnaire
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Mechanics 

How interested are you in doing the following?

My interest in it is ...

very high high medium low very low

Getting insight into the 

artificial organs (e.g., heart 

as blood pump) and joints 

used in medicine today

    



Questionnaire
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Particle Physics 

How interested are you in doing the following?

My interest in it is ...

very high high medium low very low

Getting insight into the 

workflow in a medical 

diagnostic centre

    



❖ Cross-cohort study: German-speaking students aged 
14-16 years (May - September 2021)

❖ Sample size: 1214 students

• Different German-speaking countries represented 
Austria (N=798), Germany (N=233), and Switzerland (N=183)

• Both sexes equally represented 
Girls (N=595), boys (N=529), prefer not to say (N=90)

❖ Analysis method: Mixed Rasch rating scale model

Research Design
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Results
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Results

Students’ Interest in Mechanics

❖ Model of two latent groups describes the data the best

• Group 1M: 49% of the sample

• Group 2M: 51% of the sample

❖ Different mean interest (Group 1M > Group 2M)

❖ Similar interest profiles 
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Mechanics Interest Profiles
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Results

Students’ Interest in Particle Physics

❖ Model of three latent groups describes the data the best

• Group 1PP: 45% of the sample 

• Group 2PP: 34% of the sample 

• Group 3PP: 21% of the sample 

❖ Different mean interest: (Group 3PP > Group 1PP > Group 2PP)
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Particle Physics Interest Profiles
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Results

Students’ Interest in Particle Physics

❖ Interest profiles of Group 1PP and 2PP are similar!
(79% of the sample)

❖ Different interest profile of Group 3PP, which has the 
highest mean interest in particle physics!
(21% of the sample)
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Discussion and Implications for Practice
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Discussion
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Mechanics

❖ 100% of the sample (Groups 
1M and 2M) have a similar 
interest profile!



Discussion

Particle Physics
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❖ 79% of the sample (Groups 1PP

and 2PP) have a similar interest 
profile!

❖ 21% of the sample (Group 3PP)
are highly interested in 
Particle Physics!

Mechanics

❖ 100% of the sample (Groups 
1M and 2M) have a similar 
interest profile!



Discussion

Particle Physics
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Physics!!! 

<3 <3 <3

❖ 79% of the sample (Groups 1PP

and 2PP) have a similar interest 
profile!
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Particle Physics!
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Particle Physics
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Conceptualisation of Interest in Physics
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Even fewer students are additionally 

interested in contexts related to 

(1) science, e.g., “elementary particles”

(2) technology, e.g., “garage”

Fewer students are additionally interested in 

everyday life contexts: 

specific examples, e.g., “digital camera”

Most students are only interested in contexts related to 

(1) one’s own body,  e.g., “artificial joints (medicine)”

(2) socio-scientific issues,  e.g., “smuggled arms”

(3) existential questions of humankind, e.g., “big bang theory” 
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Educators trying to increase their students’ interest
can match the design of their learning activities with 

the conceptualisation of interest. 

Implications for Practice
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Most students
can be categorised 

into one single 
type of interest in 

physics
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Thank you very much 
for your attention!

Looking forward to your comments and questions!
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o Germany

o Cross-sectional and longitudinal 

study

• Longitudinal: 51 classes participated annually 

(1984 – 1989, 5th - 10th grade) 

• Cross-sectional: 24 classes each participated 

once (1984, 5th - 10th grade)

• Cohort: 24 classes (9th grade) participated 

once (1984 – 1989) 

(Häußler, Lehrke, & Hoffmann, 1998)

IPN Interest Study
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RQ: Into which different types of interest in physics can 

German-speaking students aged 14 to 16 years be categorised, 

while comparing classical and modern physics content areas

(namely mechanics and particle physics)?

Research Interest
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RQ2: To what extent is physics-related self-concept a better clustering variable 

than gender for distinguishing between different types of interest in mechanics and 

in particle physics?

Hypothesis: When using self-concept instead of gender as clustering variable, 
the interest types are described better.

Research Interest
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RQ3: Which physics content area is overall more interesting, particle physics or 

mechanics? 

Hypothesis: Modern physics contents are more interesting for high-school 

students than classical ones.

Research Interest
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RQ4: To what extent does the introduction text about the physics content area 

mechanics affect students’ expressed interest, when using the same items?

Hypothesis: Students’ expressed interest in mechanics changes, when using a 

different version of the introduction text in combination with the same items. 

Research Interest
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Examplary Item Categories
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Item category Exemplary item

Learning more about the function 

principle of technical devices 

Learning more about how a particle accelerator works

Learning more about qualitative 

physics

Learning more about which interaction binds together the 

elementary particles in the nucleus space

Constructing technical devices Building a particle detector out of daily life objects



Mixed Rasch Analysis: 

1. Latent class analysis: latent, “qualitative” person variable, according to which 

persons are sorted into groups 

 Type of interest

2. Rasch analysis: individual quantitative parameter within each class

 Degree of interest

Analysis of the Main Study
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