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• Knowledge is a collection of facts about the world and procedures 

for how to solve problems. 

• The goal of schooling is to get these facts and procedures 

into the student’s head.

• Teachers know these facts and procedures, and their job 

is to transmit them to students.

Journal of the Learning Sciences 1991

R.K. Sawyer, The Cambridge Handbook of the Learning Sciences, 2006

Last decades of 20 century, traditional schools, instructionism:

Demkanin, Kováč, 2019, https://www.researchgate.net/publication/335648926
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• Simpler facts and procedures should be learned first, followed by 

progressively more complex facts and procedures. The definitions of 

“simplicity” and “complexity” and the proper sequencing of material were 

determined either by teachers, by textbook authors, or by asking expert adults 

like mathematicians, scientists, or historians – not by studying how children 

actually learn.

• The way to determine the success of schooling is to test students to see 

how many of these facts and procedures they have acquired.

Last decades of 20. century, traditional schools, instructionism:

Demkanin, Kováč, 2019, https://www.researchgate.net/publication/335648926
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• The importance of deeper conceptual understanding.

• Focusing on learning in addition to teaching.

• Creating learning environments.

• The importance of building on a learner’s prior 

knowledge.

• The importance of reflection.

NOW: 
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• The importance of deeper 

conceptual understanding.

• Focusing on learning in addition to 

teaching.

• Creating learning environments.

• The importance of building on a 

learner’s prior knowledge.

• The importance of reflection.

Demkanin, JBSE 2018, 

http://oaji.net/articles/2017/987-1519059651.pdf

http://oaji.net/articles/2017/987-1519059651.pdf
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Today educated graduates daily work with complex concepts. They 

need to be able and to learn: 

• to cooperate with others, express themselves clearly in both 

speaking and writing; 

• to understand scientific, mathematical, engineering and 

entrepreneurial thinking; 

• integrated and usable knowledge, rather than the sets of 

decontextualized facts emphasized by instruction; 

• to take responsibility for their own learning. 

NOW: 
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• to cooperate with others, express 

themselves clearly in both speaking 

and writing; 

• to understand scientific, mathematical, 

engineering and entrepreneurial 

thinking; 

• integrated and usable knowledge, 

rather than the sets of

decontextualized facts emphasized by 

instruction; 

• to take responsibility for their own 

learning. 

Link to filament bulb video

https://peterdem.tinytake.com/msc/NjIzNzQ0OF8xODU1ODk0Nw
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Demkanin, JBSE 2018, 

http://oaji.net/articles/2017/987-1519059651.pdf

http://oaji.net/articles/2017/987-1519059651.pdf
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“Creativity is the generation of a product that is judged to 

be novel and also appropriate, useful, or valuable by a 

suitably knowledgeable social group.” 

So the pupil must be a member 

of a team, a social group, where 

his or her learning takes place. 
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Demkanin, JBSE 2018, 

http://oaji.net/articles/2017/987-1519059651.pdf

Physics teacher – Teacher of Physics / Science

Teacher of Pupils

http://oaji.net/articles/2017/987-1519059651.pdf
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Pupils must do, what they want (at least sometimes). 

Demkanin, JBSE 2018, 

http://oaji.net/articles/2017/987-1519059651.pdf

... read these words, as they are written, 

pupils must …, not students may … . 

http://oaji.net/articles/2017/987-1519059651.pdf
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Pupils must do, what they want (at least sometimes). 

For the age of 12: Project – Science, Engineering, Design, 

Entrepreneurship

For the age of 12 and 17: Physics Experiment planned by the

student

General idea – Scaffolding in Teacher-Student interaction

Demkanin, Kováč, 2021, https://www.researchgate.net/publication/350075107

Demkanin, Novotná, 2021, https://www.researchgate.net/publication/350075348

Demkanin, Novotná, 2021, https://www.researchgate.net/publication/350075348

BalsticSTE2021 Nyet Moi Siew
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Príklad, fyzika, žiakom plánovaný experiment ZŠ

(Demkanin, 2014)
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Príklad, fyzika, žiakom plánovaný experiment ZŠ

(Demkanin, 2014)
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Support What is scaffolded

Metacognitive activities Direction maintenance

Cognitive activities Cognitive structuring

Cognitive activities Reduction of degrees of 

freedom

Affect Recruitment

Affect Contingency management / 

frustration control

Scaffolding intentions:

As scaffolding means we used feeding back, hints, instructing, 

explaining, modelling and questioning.

Demkanin, Novotná, 2021, https://www.researchgate.net/publication/350075348
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Let’s look at a much less complex example – experiment initiated by 

presenting a rubber band. University students – future physics 

teachers were asked to plan an experiment with a rubber band. On 

Fig. is a detail of experiment planned by one of these students. 

The rubber band has been released by cutting the string between force 

sensor and rubber band
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Let’s start at the results – experiment planned by a 

University student – future physics teacher (in a role of a 

secondary school student).

The main idea of experiment 

initiated by presenting a kitchen

vacuum box, planned by a student:

vary pressure and find the lowest 

temperature of the water boiling

at various pressures. 
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Can you imagine a university students – future 

physics teachers to individually plan their own 

physics experiments – in a role of secondary school 

students?

If the answer is yes, you are probably from an educational system, 

where at secondary school level it is normal to plan experiment (e.g. 

IBO, www.ibo.org); do not hesitate to contact authors.

If the answer is no, you are probably accustomed to acquisition 

education framework – do not hesitate to read our previously 

published articles; and do not hesitate to contact authors for further 

discussion.

http://www.ibo.org/


Principles
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Principle 1: 

Uniqueness

Principle 2: 

Different 

Potentials

Principle 3: Prior 

Experiences

Principle 4: 

Constant 

Changes

Principle 5: 

Neuronal 

Plasticity

Principle 6: 

Memory 

Systems and 

Attention 

Systems



Tenets
Tenet 1: 

Motivation

Tenet 2: 

Emotions 

and 

Cognition

Tenet 3: 

Stress

Tenet 4: 

Anxiety

Tenet 6: 

Challenge 

and Threat

Tenet 5: 

Depression

Tenet 7: 

Facial 

Expression

Tenet 8: 

Tones of 

Voice

Tenet 9: 

Learning 

is Social

Tenet 10: 

Attention

Tenet 11: 

Learning is 

Non-linear

Tenet 13: 

Developmenta

l & 

Experiential

Tenet 12: 

Conscious 

and 

Unconscious

Tenet  14: 

Entire 

Physiology

Tenet 15: 

Sleep & 

Dreaming

Tenet 16: 

Nutrition

Tenet 17: 

Physical 

Activity

Tenet 18: 

Use it or 

Lose It

Tenet 20: 

Relevant 

and 

Meaningful

Tenet 19: 

Feedback

Tenet 21: 

Novelty & 

Patterns
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Did you go through all slides of our presentation?

Great! Thank!

Would you like to collaborate on the topics mentioned in 

this presentation? Great! Just contact me.

peter.demkanin@uniba.sk 

Comenius University in Bratislava, Slovakia

www.researchgate.net/profile/Peter_Demkanin

http://www.researchgate.net/profile/Peter_Demkanin

