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Goals

• YPT in class

• Research

• Presentation

• Peer review (opposition)

• Judgement (review)

• *Testing experiment

• YPT competition preparation

• Joint experiences



Structure

• Colour coded

• Main part
• Conceptualization of physical 

(scientific) research
• Description of steps in class
• Additional steps for 

competitions

• Appendices
• Conceptualization of different 

roles of experiments
• Concrete example of in-class 

activity
• Concrete example of IYPT 

preparation
• Rubrics for scoring



Conceptualization of research

The steps

I) Initial observation: Reproduce the phenomenon. Observe.

II) Initial idea: Generate an initial (naive) idea of the physics behind the phenomenon.

IIIa) What to investigate: From the initial idea get an idea of what might be the relevant parameters, 

how they might relate to the final outcome, and decide what to investigate further.

IIIb) Planning the experiments: Based on the decision what to investigate, design the experiment to 

carry out. This step emphasizes the design of the experiment.

IIIc) Systematic experiments: Make systematic experiments to investigate how the outcome depends on 

the chosen parameters. This step emphasizes the data gathering. 

IVa) Model: Build a more sophisticated model of the phenomenon, capable of predicting the measured 

results.

IVb) Model predictions: Make predictions based on the model. Have clear expectations of what should 

be the outcome of the experiment, if the model is correct. 

V) Comparison model-experiment: Compare your measured results to your model predictions. If they 

do not match, return to VI). Sometimes it is necessary to return to II) because the initial idea was not 

adequate.

VI) Present: Prepare a presentation of your process and your findings. The comparison model-

experiment is crucial.

VII) Defend: Defend your findings against scrutiny. The purpose of scrutiny is to test the validity of the 

findings, not to undermine them at any cost. If the work is done well, it should be acknowledged. If it 

is done poorly, the shortcomings should be pointed out.  



Steps in class

20 minute time slots

20 min - I) Initial observation

II) Initial idea

IIIa) What to investigate

40 min - IIIb) Planning the experiments 

60 min - IIIc) Systematic experiments

80 min - IVa) Model

IVb) Model predictions

100 min - V) Comparison model-experiment

Prepare presentation

120 min - VI) Present

Peer review

VII) Defend
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Present, peer review, defend

• Both methods
• One team reports
• One team opposes
• The rest review
• Scoring rubrics

• Method Share good practices
• Repeat twice
• More in-depth discussion
• Less teams try each role
• See the best

• Method All teams report
• Repeat until all (or many) teams report
• Less in-depth discussion
• More teams try each role
• See all (or many)



Reviewer in YPT competitions



Appendices



Types of experiments

• Observational

• Testing

• Application

Most YPT problems

Invent yourself



Types of experiments

• Observational

• Testing

• Application

Most YPT problems

Invent yourself

Observational
• Observe
• Suggest 

explanation/model

Testing
• Take suggested 

explanation/model
• Choose an expariment
• Predict the outcome
• Compare prediction 

with outcome
• Judge the 

explanation/model

Application
• Start from knowledge
• Solve a practical 

problem (build device, 
determine constant...)

• Test your result with 
independent method
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Types of models

Model.

● Phenomenological model. Description

○ Function from data

● Mechanistic model. Relations

○ Qualitative model. 

Describe relations in words.

○ Numerical quantitative model. 

Get initial equations and symulate results.

○ Understanding the existing quantitative model. 

Get equation from literature and explain it.

○ Analytical quantitative model.

Derive the equation.

● Assumptions.



Detailed examples

• See the toolkit ☺



Scoresheets (scoring rubrics)
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You can find it at

• http://dibali.sav.sk/index.php/results/

http://dibali.sav.sk/index.php/results/

